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MiKERAXOGY^  although  a  science  of  comparativdy  mo* 
dem  date,  has,  witJim  a  short  period  of  ume^  made  rapid 
advsDces,  It  was  first  successfully  cultivated  in  Ger- 
many and  Sweden,  and  afterwards  In  France.  In  Great 
Britain^  so  distinguished  in  all  the  other  sciences  and  arta 
of  li(ei  it  wasj  until  lately,  abnmt  entirely  nic^leeted. 
Ncm,  however,  it  has  become  with  us  a  subject  of  general 
mt^^st  and  attention,  and,  like  Chemistry,  is  comidered  aa 
a  necessary  branch  of  education.  The  atablishment  of 
Lectureships  and  Societies,  having  Mineralogy  as  one  of 
their  principal  objects,  is  a  strong  proof  of  tlie  public  feeU 
log  of  the  importance  and  utility  of  tliis  science.  Within 
a  few  years,  several  of  the  Universities  have  founded  Ph>* 
fesiorships  of  Mineralogy  ;  and  that  munificent  and  miri* 
otic  association,  the  Honourable  Dublin  Society^  l^  \^^^ 
ly  added  to  its  establishment  a  Lecturer  cm  diia  adence. 
This  example  hos  been  followed  by  other  public  bodies* 
and  also  by  private  associations* 


The  esUblishment  of  the  Wcmerian  N'atiinl  Historv 
jciely  of  Edinburgh  in  1808,  directed,  ia  tli»  purt  pf  the 


pmofthe 
empire. 
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empire,  the  particular  attendoii  of  naturalists  to  Minera- 
logy ;  the  labours  of  the  Geological  Society  of  London 
have  created  a  new  era  in  the  geology  of  England ;  and 
the  lately  estabUshed  Royal  Geological  Society  of  Com  wall  j 
h  making  us  ajcquainted  with  the  tnineralogical  structure 
of  one  of  the  most  interesting  portlous  of  England.  But 
the  present  enthus^iasm  displayed  throughout  this  coun- 
try in  the  study  of  Mineralogy,  is  not  entirely  owing  to  the 
exertions  of  teachers,  and  the  spirit  excited  by  Societies : 
it  has  been  also  fostered^  encouraged,  and  directed,  by  the 
.writings  of  individuals.  Of  these,  the  moat  eminent  is 
KiAWAN,  whose  System  of  Mineralogy  excited  very  gene- 
ral attention,  was  long  the  standard  book  on  this  subject, 
and  has  iK^en  of  infinite  benefit  to  Mineralogy.  Since  the 
publication  of  the  second  and  most  valuable  edition  of  that 
work  J  and  which  contained  the  first  English  account  of  the 
Wemerian  System,  several  other  authors  have,  by  tlieir 
writings,  directed  the  studies,  and  assisted  the  labours  of 
mini^alogistSv  Among  these^  Dr  Kid  of  Oxford  has  dis> 
tinguished  himself,  as  the  author  of  a  treatise,  entitled, 
»*  Outlines  of  Mineralogy,'^  Dr  Thomsok,  in  his  System 
of  Chemistry,  has  dedicated  a  volume  to  die  science  of  Mi- 
neralogy, in  which  that  distinguished  chemist  has  proposed 
several  judicious  improvement*  in  the  prevailing  mineralo* 
gical  systems;  and  Dr  Mukray,  in  his  System  of  Che^ 
mistrVt  gives  a  view  of  the  natural  characters  and  chemical 
properties  of  the  dllfercnt  species^  adopting  the  chemical 
arrftngemcnt  AnTHUE  AiKix,  Esq,  Secretary  to  the  So* 
*  cicty 
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dsty  of  Arts  of  London,  bag  publiBhed  a  usefiil  ^^  Mi^ 
tiual  of  Mineralogy.'"  And  the  work  now  presented  to  the 
public  attention,  professes  to  have  the  same  claims  and  m* 
tetitiotis. 

The  lUTEDgietneiit  adopted  in  this  edition  of  the  System^ 

b  tiearly  that  of  my  i^elebrated  frieml  Mohs,  who  now 

Ifilii  the  Mineralogical  Chair  of  the  iUustrious  WEBHKie*    It 

is  founded  on  what  at^  popularly  called  the  External  C)m- 

fmcters  of  Minerals,  and  ia  totally  independent  of  any  aid 

fpom  Cheroislry,     This,  which  may  be  termed  the  Natural 

History  Method^  I  have  always  considered  as  the  only  one 

by  which  minerals  could  be  scientifically  arrangetl,  and  the 

fipeciea  accurately  determined  *»    In  my  Lectures  on  Mine- 

^,  I  have  been  in  the  practice  of  grouping  minerals  to-   , 

bari  according  to  their  forms,  lustre,  streak,  hardness,  and  I 

'  specific  gravity ,  with  the  view  of  sliewing  to  my  pupils  how 

ihey  t^uld  thus  be  arranged  and  determined,  without  the 

Instance  of  ehenii&try,  and  in  conibrmity  with  the  Natural 

a  I  History 


•  K  TiiQ  vsnt  ofa  true  sysumAik  urrangKnoit  of  minentlit  U  «lill  to  ht 
1 ;  for  altbough  mineralogists,  from  Ihe  days  of  TuE<>paft4«ift?s  lo 
>  present  time^  h^ve  been  engaged  in  this  yndertakirig,  tbdr  Hticeeis  has 
nrerj  Ifmlt^d.  In  Bmanj^  and  Zoology,  regular  methods  hare  h^/vo. 
pnjfio»d  rtnd  followed ;  in  Mincfulogy,  bowev^r^  the  greater  number  of 
writers,  excfptrng  Liifwcus  and  Dr  Walker,  hove  di»C8rd<?d  the  idea  of  a 
tnfllu;^  ttutory  Drrani^eiijeQt,  from  its  supposed  imulHcicney.  This 
p  thtfc  can  be  no  question,  la  ill-founded  i  for^  it  will  b«  found  qq  a 
Udet  invc$tigfttlOD|  that  miaerBlu  can  be  edmirably  armngied  into  Closietf 
^<Men^  Genera,  and  Specie*.''— /nfrWii^ftbn  to  Mintfikk^  ^  tAi  fielfonff 
anir,  p.  %  nnd  3L 
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History  tneUibd  employed  by  Zoologists  and  BotamMs*. 
According  to  this  \dew,  I  separated  all  the  earthy-looking 
minerals^  such  as  Olivenite,  Copper-mica^  Lead-sqpar,  Mala- 
chitCj  &c.  from  the  Metalliferous  Class,  and  arranged  them 
with  those  Eartliy  Minerals  to  which  they  were  most  nearly 
allied  in  lustre^  hardness^  specific  gravity,  and  other  charac- 
ters ;  and  in  the  metalliferous  class,  arranged  die  different 
genera  into  grouped,  or  orders,  forming  the  native  metals 
into  one  order,  the  pyrites  into  another,  and  other  metallic 
feraus  minerals  into  similar  groupes.  I  was  proceed- 
ing in  this  mode  of  ananging  all  the  minerals  in  the 
System^  when  Professor  Mohs  paid  me  a  visit  m  £din« 
burgh,  and  there  explained  to  me  his  profound  viewB 
on  dasstiication*  I  fiiund  they  were  of  the  same  g&« 
neral  nature  with  those  I  entertained,  but  that  he  had 
advanced  much  further,  and,  by  the  discovery  of  a  sys- 
tem of  Crystallography,  eminently  distinguished  by  its 
originality  and  simplicity,  had  been  enabled  to  give  to  the 
Natural  History  Method  a  certainty  even  superior  to  that 
which  exists  in  Botany  and  Zoology  t.  ^| 


In 


*  A  cottBiMtefit  und  s&tkfai^ry  chemical  arrangeinent  oi  mincfolit  noU 
wjlbatjifidiiig  tbc  late  ingenlaiifi  attempt  of  fiEJtzELivB,  is  «tlU  a  d^deri&- 
tam  in  Minemlogy*  It  would  ^eem  that  otir  knowlc^gp  of  the  chemistrj  of 
mi tiemla  is  very  far  from  being  perfect  j  and  various  facta  render  it  probabJe 
Ihai  many  cf  the  iinaJyaeB  muJSt  be  agiun  repeated,  b«lbre  atij  aatisfoctory 
arrangement  can  be  propos^ili 

t  The  Mineral  System^  as  it  «ppesr«  in  this  work,  ia  to  be  considered  as 
realising  those  views  which  Waainii  ctitertaineil  in  regard  to  ibe  mode  of 
armngtng  and  determining  minerals  He  w  as  convinced  of  the  titter  im^ 
posmbilitj  of  constructing  a  triity  philofio])hic&l  mineralogtcal  system,  in 
which  the  EiternaJ  and  ChcmJcaJ  Charaetera  were  to  be  caiijoined»  and  con- 
mdend  ll)e  mixed  method  he  delivered  in  his  lectures^  ai  merely  a  t^npom- 
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fueface. 

In  another  Treatise  which  I  purpose  laying  before  the 
public,  a  fuU  statement  will  be  given  of  Professor  Mohs'h 
views«  In  the  mean  time,  the  few  observations  prefixed  to 
the  Characteri^fic  View  of  tbo  Classes,  Orders^  Genera^ 
and  SpedeSj  will  enable  the  reader  to  understand  the  na^ 
ture  of  the  system,  as  far  as  it  is  employed  in  the  present 
work. 


The  Dmcrtptkms  of  the  Species,  Subspecies,  and  Kinds, 
are  on  the  same  plan  as  in  llie  former  editions,  but  are  con- 
ttderably  improved,  particularly  in  what  regards  cleavage, 
hardness,  and  specific  gravity ;  in  which  details  I  have 
much  pleasure  in  ajtknowledging  the  valuable  information 
\  derived  from  Professor  Mohs. 


As  llie  Geognc^tical  Characters  of  the  Species  lead  to 
interesting  views  bi  regard  to  the  formation  of  Simple 
linerals,  and  also  to  that  of  the  Globe  in  general,  I  have 
carefully  enumerated  all  tliat  is  known  in  regard  to  tJieir 
dhtiibutioti  in  the  crust  of  the  Earth ;  and  to  complete 
thi«  view,  Uieir  geographical  distributions  arc  also  dehncated. 
Although  the  Chemical  Cfiai'aeters  and  composition  of 
simpJe  minerals  are  not  employed  in  arranging  and  deter- 
mifung  tlie  species,  still  it  is  necessary  for  the  mmeralogist 
to  be  acquainted  with  them,  and  therefore,  these  also  are 
ammerated.  The  Uses  of  Minerals  are  as  fully  detailed 
as  is  required  in  a  work  like  the  present ;  and  the  ac- 
count 

rj  Bitmngeinetit*  He  felt  that  the  Natural  History  Method  must  be  mtro- 
duccd  teles  MmeraJogyt  it  Orycrtognofy  was  to  hold  the  tume  rank  in  the 
dinlficitlocis  of  science  a»  Botnnj  and  Zook^, 
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count  of  each  Species  is  concluded  by  a  statement  of  its 
popular  distinctive  characters  and  various  miscellanious 
particulars,  in  regard  to  its  name,  discoverer,  &c. 

I  have  agiun,  as  in  former  editions  of  this  work,  the 
pleasure  of  acknowledging  the  advantages  I  derived  from 
the  information  and  communications  of  fnends,  particularly 
from  the  numerous  facts  transnutted  to  me  by  Mr  Hsu- 

LAND. 


fMUBUlUlM, 
1819. 
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^^^^       S*  Grafiaiimv. 

1.  Acida. 

Cqbaltum 

^^^^m          GranatuB 

Vitriohim 

Niccolum. 

^^^V           Basaltes 

Muria 

^^m             4.  Argiikeeo!. 

%  Akalma. 

^^^^m           Porcellana 

FiJta 

^^^^B          Lithmnarga 

VoktiUa 

^^H 

^^^^H          Tripolitana 

* 

^^^^H          Argilla 

IIL  PHLOGISTICA 
Ambra 

- 

^V             S,  Mkacem. 

Succmum 

^H                   Mica  pum 

Petroleum 

^^^^           Mica  martialis 

S^ilphur 

Piilogiat- terreum 

^^^^B* 

^ 

WALKER 
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WALKER 
CLASSIS  FOSSILIUM.— J5dtfi.  1789. 


Classis  I.— 7e^^a^ 
OnL  1.  Figuliiue.    Ord.  2.  Fimoeaa.  Ord.3.  Calcareae.    Or(L4. 
Abflorbentes.   Ord.  5.  Grypsea.   Old.  &  Silicee.    Ord.  7*  As- 
pcre.    Ord.  8.  Stettiticfle.      Ord.  9.  Apyre.     Old.  10.  La- 
pidee.    Ord  1 1.  Inflammabiles.    Ord«  12.  Ochr». 

Classis  II. — Calcarea. 
Ord.  1.    Cementaria.     Ord.  2.   Dtedalea.      Ord.  3.   Stinacea. 
Ord.4.Spata. 

Classis  lU,F^Gifpsea. 
Ord.  1.  Plastica.     Ord.  2.  Selenitica. 

Classis  IV. — Phaspharea. 

Classis  V.—Zeolitica. 

Classb  \L—Panderota. 

Classis  Vll^-^dmandinm. 

OnL  1.  Shorlacea.     Ord  2.  Garamantiea.    Ord.  3.  Ignigena. 

Classis  VHIw— ^S^liceff. 
Ord  1.   Quartzosa.     Ord  2.  Jaspidea.      Ord  3.  Lithidea. 
Ord  4.  Gemnise. 

Classis  lX.-^teatitica. 
Ord.  1.  Saponacea.    Ord.  2.  OUaria. 

Classis  X. 


walker's  MTNEttAl*  SYSTEM  IK  1780* 

Classia  X* — Ap^ra. 
Ord-  1.  Amlaniina.     Ord.  2-  Asbeatina* 

Cksaia  XI. — Mkacea. 

1 

^^H 

,  Qtiadrinte*     Ord.  2.   Cotace^.     Ord.  $.   Schistossp. 

^^H 

.  *.  Silicise. 

'             CksBw  -nih—Smxa. 

^^H 

Calcareu*      Ord*  2.    Arenark.       Ord.  3.  Porphyria- 

^^H 

4.  Granitw,      Ord.  5.  Schistosa-      Ord.  6*  Amandina. 

^^H 

7,  Steatitica-      Ord.  8.  Amiantina.      Ord-  9. 

Micacea. 

^^H            Ord* 

10.  MetalUca. 

Clasflls  XIV .^Cmtcreta. 

J 

^^H        OAU 

Terpestria,    Oni  2.  Aquea.     Ord.  3-  Ignea- 

Ord.  *. 

^^^m            MetaUica. 

J 

Ckssis  XV\— 5aiK5f, 

1 

^^H 

Acida.      Ord*  2.  Alcalina,      Ord-  3,  Acido-al(^lina. 

^^^H             Ord»  4.  Addo-terreo.     Ord.  5,  AlcaHno-terrea.     Ord  &  ¥i« 

^^^H 

i 

Claasis  XVr.— /ij^fli^fiiT^. 

1 

^^H         Ofd.  1. 

Acria,  Ord.  %  Sulphurea.  Ord.  3-  Bitumina- 

Ord.  4. 

^^^^H             CaFboiiaria^     Ord.  5.  Electrics, 

Classis  XVII.— Pijfrt/ar. 

^^H 

Sulphured.     Ord,  2,  Ar^nicales.      Ord.  3. 

Ferrea. 

^^^^V             Ord.  4  Ainandina^, 

Classia  XVriL-^emi.ii«cte//rt. 

^^H         Ord.  1. 

Arsenic^dia.      Ord*  2,  Sulphttrea.      Ord*  3. 

Fluida. 

^^H 

4.  Dubia. 

aas&hi  XIX— Mdiilfa, 

^^H 

Dura.     Ord.  %  Flcxilia.     Ord*  3*  Fiwu 

J 

WERNEE^it 

WEKKSA^a  MINERAL  SYSTEM  IX  1789-  XXV 

WERNER'S 
MINERAL  SYSTEM  in  1789. 


Class  L— EARTHY  and  STONY  SUBSTANCES, 
a.  Flinty  Minerals  (Kiesel-Aiten.) 


1.  Oiamond 

2.  Chrysoberyl 
S.  Zircon 

4.  H jacinth 

5.  Chryrosolite 

6L  Garnet,  without  subspecies 

7.  Ruby 

8.  Sapphire 
9-  Topaz 

10.  Emerald 

11.  Beryl 

cominon 
schorlous 

12.  Schorl 

black 
electrical 

13.  Thumerstone 

14.  Quartz 

a.  Amethyst  ^ 

b.  Rock-crystal 


c.  Rose  quartz 

d.  Common  quartz 

e.  Prase 

15.  Homstone 

16.  Flint 

17.  Calcedony 

a,  common 
6.  camelian 

18.  Woodstone 

19.  Heliotrope 

20.  Chrysbprase 

21.  Flinty-slate 

a.  Common 
6.  Lydian-stone 

22.  Obsidian 
2S.  Cat's-eye 

24.  Prehnite 

25.  Zeolite 

2&  Azure-stone 


h.  Clayey  Minerals. 


27.  Pure  day 

28.  Porcelain  earth 

29.  Commnoday 


(1.)  Potters' clay 
(2.)  Indurated  clay 
(3.)  Slate-clay 

SO,  Jasper 
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^^^^m         sa  Jasper 

43.  Mica                                ^M 

^^^H                  (K)  Egyptian  jaaper 

44.  Chlorite                            ^A 

^^^^H                    (S.)  Stripecl  jaiper 

a.  Chlorite-earth            1 

^^^^f                  (3.)  Porcelain  Jasper 

L  Common  chlorite         1 

^^V                         (4.)  Common  jasper 

c.  Chlorite-slate           ■ 

^^^H           Sh  Opal 

45.  Chalkolite 

^^^H          S9.  Pitchstone 

46.  Hornblende 

^^^^H          SB.  Adamantine  epar 

u.  Common 

^^^H           3i.  Felspar 

b.  Hornblende-slate 

^^^^H                   (1.)  Common 

c.  Labrador  hornblende 

^^^H                   (2.)  Labrador 

d.  Basaltic 

^^^^H                   (3.)  Moomtone 

47.  Wacke 

^^^K          35*  CUy-&Ute 

48.  Basalt 

49.  Lava                                  H 

^^^^B           37*  Alum-earth 

50.  Pumice                              ^H 

^^^H           38.  Alum-skte 

5L  Green  earth                      ^| 

^^^^H                      a^  Common 

5f .  LIthomarge                     ^H 

^^^^H                     £>  Shining 

a.  Friable                 ^^ 

^^^^H          BQ,  Alum-stone 

b.  Indiu-ated                     \ 

^^^H           40*  Black  chalk 

53.  Mountain-soap 

^^^H          41.  \^liet-skte 

54.  Yellow  earth. 

^^^H          42,  Tripoh 

^^^^1                                      c.  Talckit  Minerals. 

^^^H                 Steatite 

62.  Aibestus 

^^^H          56.  Nephrite 

a.  Mountain-cork 

^^^H           57.  Fuller's  earth 

L  Amianthus 

^^^^B          58.  Meerschaum 

c.  Common  asbe.'mis 

^^^H          59^  Bole 

d  Mountain- wood 

^^^^H           60.  Serpentine 

6S.  Kyanite 

^^H 

64.  Actynohte 

^^^B                      a.  Earthy 

n.  Common 

^^^^H                      k  Common 

L  Glaisy 

^^^H                          Indurated 

c*  Asbestous 

^^^^^^^^L                                  '  ^^^^^^1 

d*  CALCARJeOUS 
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d  Calcareous  Minerals. 


A.  Carboiuites. 

C.  Fluates. 

65.  RodL-mOk 

74.  Fluor 

6&  Chalk 

a.'  Fluor-Earth 

&!.  Limestone 

b.  Compact  Fluor 

a.  Compact 

c.  Fluor-Spar 

m.  Common 

D.  Sulphates. 

fi.  Roestone 

75.  Gypsum 

6.  Foliated 

a.  Earthy 

m.  Granular 

b.  Compact 

fi.  Calcareous-spar 

c.  Foliated 

c.  Radiate  and  Fibrous 

d.  Fibrous 

Limestone  or  Calo- 

76.  Selenite 

sinter 

E,  Borate. 

d.  Peastone 

77.  Boracite 

68.  Slate  Spar 

F.  Barytic  Minerals. 

69.  Brown  Spar 

78.  Witherite 

70.  Stinkstone 

79*  Heavy-spar 

71.  Marl 

a.  Earthy  Heavy-spar 

Eardiy 

b.  Compact  Heavy-spar 

Indurated 

c.  Foliated  Heavy-spar 

72.  Bituminous  Marl-Slate 

d.  Lamellar  Heavy-spar 

B.  Phosphates. 

e.  Bolognese  Spar 

73.  Apatite 

CUss  n.—SALINE  MINERALS. 


a.  Alkaline  Salts- 

80.  Native  Mineral  Alkali 

b.  Nitrous  Salts. 

81.  Native  Saltpetre 

c.  Muriatic  Salts. 

82.  Common  Rock-Salt 

Common 

Fibrous 
2 


83.  Native  Sal- Ammoniac 

d.  Vitriolic  Salts. 

84.  Native  Vitriol 

85.  Hair-Salt 
S6.  Rock-Butter 

87.  Native  Bitter-Salt 


Class  III.— 
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Class  III.— INFLAMMABLE  MINERALS-     | 

a.  Sulphuntms  Minerals^ 

92.  Stone  coal                  H 

88.  Native  siUphyr 

a.  Glance-coal     ^H 

0*  Cammoii 

&.  Pitch-coal        ^1 

k  Volcajiic 

e.  Skte-eoal          H 

L  Bilnminmis  MineraU^ 

c.  Gmpitke.          ^^H 

89.  Naphtha 

93.  Graphite           B^H 

90.  Minernl  ail 

.4i^/W.            ^^H 

9L  Bituminous  wood 

94.  Amber               ^^H 

a,  Coirunoti 

a.  White              ^| 

L  Earthy 

&.  ^Vllow                ■ 

95*  Honeystone              ^| 

^^^                      Class  I^.— METALLIFEROUS  MINERALS.     ^ 

^^^H 

105,  Nagiaker  silver 

^^^H              g6^  Native  pktina 

106.  Arsenical  silver                ii 

^^H                     %  GtM 

107.  Hurn-ore 

^^^1               fff,  N&tivp  Gait! 

108.  Black  aOver-ore 

^^^^1                           n.  Gold-yellow 

109.  Vitreous  ailver-one 

^^^^1                           b^  Brass-yellow 

no.  Brittle  silver-ore 

^^^H                           r.  Greytsh-yelkiw 

IIL  Red  silver-OT© 

^^^H              gs.  Nagiaker  ore 

11.  Dark 

^^^^^H                       S*  Mericwr^. 

A.  Bright 

^^^H               99.  Native  Mercury 

113.  White  silver-ore 

^^^^K            100.  Native  aiiialgam 

5*  Copper. 

^^^H           lOL  Mercurial  hornKirc 

113.  Native  copper 

^^^^1            10£.  Mercurial  hepatic  ore 

n*.  Copper-glance 

^^^^H                          a.  Coivpiict 

ff.  Compact 

^^^H                       6.  Slaty 

h.  Foliated 

^^^H           1(^.  Cinnabar 

115.  Variegated  copperH>re 

^^^H                          a.  Dark  reel 

llC.  Copper- pyrites 

^^^H                         L  Bright  red 

117^  Whit^  copjier-ore 

^^^V 

M  8.  Grey  cnpper-ore 

^^^H            lOi.  Native  stiver 

119,  Black  copper 

1     ^ 

12a  Red 
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XXlX 


12a  Red  oofyper-ore 

c.  Red  hematite 

a.  Compact 

d.  Red  iron-ochre 

h.  Foliated 

133. 

Brown  ironstone 

c  Capillary 

a.  Brown  irbn-froth 

121.  XaeKwe 

b.  Compact  br.  ironstone 

a.  Earthy 

h.  Compact 

d  Brown  iron-ochre 

12s.  Azure  copper 

134. 

Sparry  ironstone 

a.  Earthy 

135. 

Clay-ironstone 

6.  Radiated 

a.  Columnar 

125.  Malachite 

6.  Lenticular 

a.  Fibrous 

c.  Reddle 

h.  Compact 

12i.  Copper-green 

e.  Reniform 

/.  Peapore 

a.  Earthy 

136. 

Bog  iron-ore 

^.Slaggy 

a.  Morass 

126.  Olivme  ore 

6.  Marsh 

6.  Iron. 

c.  Meadow 

127.  Native  iron 

137. 

Blue  iron-earth 

12&  IroD-pyrites 

138. 

Green  iron-earth 

a.  Common 

139. 

Emery 

6.  Radiated 

140. 

Pitchblende 

c.  Liver 

7.  Lead. 

d  Capillary 

141. 

Lead-glance 

129.  Magnetical  pyrites 

a.  Common 

ISO.  Magnetical  iron-ore 

b.  Compact 

1.  Common 

142. 

Blue  lead-ore 

2.  Iron-sand 

143. 

Brown  lead-ore 

151.  Iron-glanee 

144. 

White  lead-ore 

145. 

Green  lead-ore 

ft.  Iron-mica 

146. 

Black  lead-ore 

152.  Redironstcme 

147. 

Red  lead-ore 

a.  Red  iron-froth 

148. 

Yellow  lead-ore 

b.  Compact  red  ironstone 

149. 

Yellow  lead-earth 

a,  Friable 

^^^^^^^    Wl      "'^'^wlhlKEB^S  MINERAL  SYSTEM  IN  1789,          ^M 

^^^^M                             a.  Frmble 

12,  Manganese. 

^^^^H                            5.  Indurated 

164.  Grey  Manganese-ore 

^^H              lao.  Grey  lead^aith 

l65.  Black  Manj^anese^re 

^^^1                                Friable 

166.  Red  Mangunese-ore 

^^^H                           b.  Indorated 

13.  NkkcL                    i 

^^^H              15  L  Red  lead<eartJi 

167-  Copper-nickel 

^^^H                           a.  Friable 

16s,  Nickel-ochre 

^^^^B                          L  Indurated 

14.  CohalL                   , 

^^^B 

169*  Grey  cobalt-ore 

^^^^p            152.  Tin-pyritei$ 

170,  Glance  cobalt 

^^^V            15S,  Tinstone 

111.  Black  earthy  cobalt        1 

^^^V             154,  Comiah  tin-ore 

a.  Loose 

^V                               9,  Bisfmik. 

6.  Indurated            ^| 
172,  Brown  earthy  i^Wt" 

^H                    155,  Native  bismuth 

^H                      156,  BisTiiutb-glaiice 

173.  Yellow  earthy  cobalt     . 

^H                     157-  Bismudi-achTe 

174.  Red  cobalt                gdl 
a.  Cobalt-bloom   " 

^H                              10.  Zinc, 

^M                    158.  Bknde 

6,  Cobalt-crust 

H                                  n.  Yellow 

15,  Arsefdc. 

^H                                  6.  BfQwn 

175,  Native  arsenic 

■                                 e.Bkek 

176*  Arsenical  pyrites            » 

^H                     1 59,  Calamine 

u*  Comjnon 

^^m                                11.  Antbnmitf. 

h,  Argentiierowa 

^H                     l60.  Native  antimony 

177»  Orpiment 

^H                    l6t.  Grey  antimany-ore 

a.  YeUow 

^^                                   n,  Compact 

h.  Red 

P     #                                    6,  Foliated 

J  6,  Moii^bdeua. 

c.  Radiated 

178,  Molybdena 

rfi  Flumoae 

17,  SckeeUum, 

j                           162,  Rfed  antimony-ore 

179.  Tungsten 

103,  WTiite  antimofiy-ore 

180,  Wolfram 

KIRWAN1 

^^- 

■^- 

^^^H 

^■^^KiaWAN'a  MINEEAL  SYSTEM  IK  1794.                XXXi              ^^^H 

H                              KIRWAN'S                                           ^^M 

■               MINERAL  SYSTEM  in  1794.                           ^^M 

L  EARTHY  SUBSTANCES.                                  ^^H 

^^                   ^        L  Calcareous  Gmus^                                          ^^^| 

^I.  Nitive  Lime 

14,  Marlite?                                        ^^^| 

.      S,  Carbonat  of  Lime 

ArgiUif^^ms                             ^^^H 

5.  Agaric  Moieral 

Siliciferous                                 ^^^H 

iChalk 

Bituminous                                ^^^^1 

5.  Gtnil 

15i  P^taceous  Limestone                  ^^^H 

d  Tetftajceoui  Tufa 

16.  Argentine                                       ^^^H 

7*  Lnjiftstone,  Compact 

17.  Sidero-caldte                                  ^^^H 

Splintery  fracture 

18.  Ferri-calcite                                    ^^^H 

Ccmdhoidal  fiacture 

19,  Dolomite                                         ^^^H 

20.  Elastic  Marble                               ^^^| 

^M        SUly  finiaure 

21.  Gypsum                                               ^^^H 

^H        Foliated  and  granular 

Farinaceous                               ^^^H 

■        Spwy 

Compact                                     ^^^H 

^V         AiiBgon-s|>ar 

Fibrous  or  striated                   ^^^H 

f              Striated  or  fibrous 

Foliated                                     ^^H 

f    1.  Swiacstone 

Specular                                    ^^^H 

.     9,  Oviform 

^^H 

la  BarytcNcaldt© 

^^^1 

11*  Muii-i^dte 

Compact                                     ^^^1 

12*  ArgillcKaldte 

Foliated  or  sparry                     ^^^| 

18*  Marl,  Bemi-indurated 

S3.  Phosphorate                                   ^^^H 

^r          Indurated 

£4.  Tungsten                                       ^^^| 

^^^^  Slliciferoufl 

^^^1 

Browti                                     ^^^H 

2,  Barytk          ^^^M 

■^^H 

^^^H          xxxii           kihwan'siwtnkhal  system  IK  1794.             ^M 

^^^H                                               3.   Baryd 

'c  Genux.                         ^^^^B 

^^^H            L  Barolite^  or  Aerated  Bary- 

BaroE^Ienite                  ^^^^| 

^^^H 

Foliated         ^M^m 

^^^^H            2.  Bfiroselenlte 

Striated  or  Fibrous 

^^^H                           Eaxthy 

Adeular                  ^n 

^^^^H                          Compact 

3.  Liver-stone               ^_^B 

^^^H                                         S.  Murmtk  Genus.                     ^^^| 

^^V            ].  KifekiU 

IK  Asbestus                 ^^B 

^^^F              £,  Martial  Muriattc-spar 

Lignifomi               ^B 

^H                   5>  Calci-muriate 

12.  Amianthus                     ^M 

^^B                    4*  ArgiUo-muriate 

IS.  Suber  montanum           ^H 

^H                  5.  Chlorite 

14.  Amiimthinite                 ^H 

^^m                               InduraUd 

15.  Asbestmite                   r^| 

^B                               Slaty 

16.  Aabestoid,  Common 

^H                  6*  Tdcite 

Metalliform 

^■^            7-  Talc 

17'  Actinolyte 

^^^^                        SliistQse 

Lamellar 

^^^H            8«  Steatites,  Common 

Shorkceous 

^^^^H                         Indurated 

Claflsy 

^^^H                         Foliated 

18,  Jade 

^^^H            g.  FoUtone 

ig.  Boracite 

^^^H           la  Serpentine 

^^^^^^H                                         ^'  Afgilhceonic  Genus. 

^^^^^^       1.  Native  Argil 

8.  LitJiomarga 

^^^H              %  Fotcelain  Clay 

Friable 

^^^B             %  fMtefs  Clay 

Indtiratetl 

^^H              %  ^Iw^ed  Clay 

g.  Bole 

^^^H             ::.^^wCliiy 

10,  Argillaceous  Marl 

^^^H                 ;l  ^^k.  Bituminous 

11.  Ch4k 

^^^H                   ^^sEartli 

Red 

^L 

Chalk 
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Clialk,  yellow 

IS.  Green  Earth 

14.  Umber 

15.  Tripoli 

16.  Phospholite 
17-  Lepidolite 
18.  Sappere 

19*  Mica 
m  Micarelle 

21.  Hornblende 

22.  Basaltine 


23.  Labrador  Hornblende 

24.  Schillerwspar 

25.  Shistoee  H<NniUende 

26.  Wacken 

27.  Mullen 

28.  Kiagg 

29.  Trap 

30.  Basalt 

31.  Calp 

32.  Argillite 

33.  Novaculite 


5.  SHiceous  Genus. 

1.  Mountain  Crystal  &  Quartz  I6.  Tourmaline 

2.  Amethyst 

3.  Emerald 
i.  Beryl 

5.  Prasium 

6.  Oriental  Ruby 

Topaz 

Sapphire 
7>  Spinel  and  Balas  Rubies 
8.  Occidental  Ruby 

Topaz  or  Brazilian 
Sapphire 


9- Hyacinth 

10.  Garnet 

Oriental 
Common 
Amorphous 

11.  Chrysoberyl 

12.  Chrysolite 
IS.  Oliven 

li.  Obsidian 
15.Shorl 
Vol.  I, 


17.  Thumerstone 

18.  Prehnite 

19.  iEdilite,  or  Siliceous  Zeo« 
lite 

20.  Zeolite 

21.  Staurolite^  or  Cross-stone 
of  St  Ajidreasberg  in  the 
Hartz 

22.  Lapis  Lazuli 

23.  Chrysoprasium 

24.  Vesuvian,  or  White  Garnet 

of  Vesuvius 

25.  Shorlite 

26.  Rubellite 

27.  Opal 

28.  Semi-opal 

29.  Pitchstone 

30.  Hydrophane 

31.  Hyalite,  Muller's  Gkss  of 

the  Germans 

c  32.  Calcedony 


■ 

mxxiv         kiewak'b  mineral  system  xn  1794. 

^^1 

32-  Cflk^flmiy                            43.  Porcellanit^ 

^^^H 

Common                    M.  Heliotroplam                       | 

^^^H 

Ctmelkn                   45*  Woodstone 

^^^H 

33,  CatVEye                             40.  Elastic  Quarts 

^^^H 

S4.  Flint                                    4?.  Felspar 

^^^H 

35*  Homsttme                                         Common 

^^^H 

S6*  Schidtose  Hornstoiie                         Moonstone 

^^^H 

37*  Siliceous  Shistiia                                 Continuous 

^^^H 

38-  Basanite                              48.  Labrador  Stone 

^^^H 

Sg.  Homskte                            49»  Petrilite 

^^^H 

40.  Jasper                                   50.  Argentine  Felspar 

^^^H 

Common                    £1.  Iled-stone  of  Rawenateiti 

^^^B 

Striped                        52.  SUic^us  Spar 

^^^H 

4h  Egyptian  Pebble                53.  Agates 

^H 

4«.  Sinople 

^H 

6,  Sfrmiian  GenuM, 

^H 

1.  Strontianite. 

^H 

7>  Jargon  Genm^ 

^H 

1*  Jargon  or  Zircon- 

^H. 

8*  Stfdneia  Genm, 

^H* 

9.  Adofmndne  Oenu£. 

^H 

I.  Adamantine  Spar* 

^B 

IL  SALINE  SUBSTANCES. 

^^H 

1^  Acids                                      4,  Epsom  Sidt 

^^^B 

2,  Alkalies                                  5,  Alum 

^^^H 

3.  Neutral  Salts                         6,  Aluminous  ore* 

^^^H 

Spec.  1-  Tartar  Vitnolate                      Stony 

^^^H 

£.  Glauber's  Salt                            Earthy 

^^^H 

5.  Vitriolic  Ammoniac 

■ 

1st  Fimilj 

Kii wax's  mikeHj^l  system  in  1794. 


XXXV 


1st  Familjr,  Slaty 
2d,  Compact 

1  Vitriol  f^  Iron 
8-    — —  of  Copper 
9*    * — —  cxf'ZInc 


16,  Miirmted  Taitaiin 
17-  Conimon  Salt 
VflF.  L  Lamellar 
3.  FibrouB 
18»  Sal  Ammoniac 
19-  Muiiated  Barytea 


K 


10.  Mixed  Iran,  Copper,  and   2a 


I 


Zinc 
Nitre 
n.  Nitrated  Soda 
IZ.  Nitroum  Ammoniac 
14  Nitrated  Lime 
15.  Nitrated  Magnesia 


2L     

22.     

S5.     

«4,     

25,     

2a  Tincal 


Lime 

Magnesia 

Argil 

Iron 

Copper 

Manganese 


in.  INFLAMMABLES. 


0emi5  li.  infianmable  Air 

(pedes  L  Naphtha 
%  Petrol 
3*  Mineral  Tar 
4.^ Pitch 
Var.  !.  Coheaivt 
^^         2.  Maltha 
P^         3>  Asphalt 
5*  Mineral  T^low 

Cahoutchou 

Oennt  3<   Carbonaceous   Sah~ 
stances 
Spec.  L  Native  Carbon 
2.  Bituminous  Car- 


bun 


Fam.  L 
Var, 


Cannel  Coal 
Compact 

2.  Skty 


Earn'  2»  Impregnated 
with  Asphalt 
and  Maltha 
Var-  L  From  White- 
haven 

2.  —  Wigan 

3.  —  Swansea 

4.  —  Leltrim 
5»  —  Irvine 

Fom.  5.  Spurious  Coal 
Spec.  3*  Antracolite 
4.  Plumbago 
Genua  4.  VcgHo-Carhcmaicd 
Substances 
Spec.  I.  Carbonated  Wood 
Var.  1.  Ligniform 

%  Scaly  or  Earthy 


%*  Compact 


Spec,  t* 


^           ^5E%1             KIRWAH^S  HlKEltAI,  STSTEM  IN  179#.                ^H 

^^^H                Spec*  2-  Turf  and  Peat 

1 
a  United  to  Fixed  Alkalies 

^^^^V           Genus  5.  Ftgeio^Biiumifmiii 

^^^^^^H                 Spcc-  I«  Jet 

8*  MartiAl  Pyrites 

^^^^H                            2-  Amlrcr 

Fam,  1.  United  to  Iron  in  its 

^^^^H                        Ambei^a  and  Copal 

metallic  Btate 

^^^^H                Appendix.     Mellilite 

Var.  U  ConuncM*  Sulphur 

^^^^P           Qmm  6.  Sulphur  and  its  Ore* 

Pjrrites 

^^^^M                Sp^!.  K  Native  Sulphur 

S.  Striated 

^^^^B                          £.  Hepatic  Air 

3.  CapiUary            ^^ 

^^^^H                          5.  Sulphur  combined 

4.  Magnetic            ^| 

^^^^                                  with  Argil 

Fam.  2.  United  to  Calx  of 

^^m                                4, — mixed  with  Argil 

Iron 

^H                                 5.  United  with  Caka- 

Hepatic  Pyrites 

^H                                        reoua  Earth 

^H                                    IV.  METALLIC  SUBSTANCES. 

^H                                                           L  C^d. 

^^B                    Species  L  Native  Gold 

\uriferous  Ores 

^H                                                       2.  PMfia. 

^^V                                                    5.  ^t/t*er  ^ftff  i7^  Or<*^, 

^H                 Spec.  L  Native  Silver 

Spec.  7-  Antimoniated  Silver- 

^H                             Fatn.  L  Fure 

ore 

^^H                                        2*  Auriferous 

8.  Plumbiferous  Antiin<>- 

^^H                                         3.  Cupriferous 

niated  Silver-ore 

^^B                                         4^  Anttmoniated 

Fam.  L  Light  Grey 

^^H                                       5*  Arsenicated 

2.  Dark  Grey 

^H                 Spec  3.  Caicifonn 

Q,  Cupriferous  Sulpliur- 

^^m                          S.  Mineralised  by  Adds 

ated  Silver-ore 

^^B                              Fam,  L  Corneous 

la  Red  Silver-ore 

^^K^                                   2*  Argillo-Muri-* 

Fam.  L  Light  Red 

^^^H 

2.  Dark  Retl 

^^^^B          Spec.  4*  Sulphurated  Silver-ore 

11.  Scoriaceous 

^^^^H                  S.  Light  Lamellar  Silver- 

12.  Bismutluc 

^^^^H 

IS.  Greenish  and  Reddish* 

^^^^H                    6,  Swty  Silver-ore 

black  Silver-ore 

SuhsidiaJy 

4.  Copper 

^^^^^  EiaWAH'B  MINEUAL 

SY8T£M  IN  179  V           XXXVii           ^^| 

^^^H                        4.  Copficr  and  iV#  Or^^*                                          ^^^1 

r    SpT.  L  Native  Cc^pper              Spec  3*  Mineralised  by  Siilpliur            ^| 

Vjr.  K _ 

Fam.  1.  Copper-l^y rites            ^^^H 

2p  Cement  Copper 

2.   Purple                             ^^H 

Spec  2.  Calcifonfi  Copj>er-ores 

S.  BUck                           ^^M 

1         Tribe  L  Blue 

4.  Vitreous                        ^^^H 

^^        Var.  K  Mountain  Blue 

Var.  K  Compact                ^^^| 

W               S»  Striated 

2.  Foliated                 ^^H 

^B  Tribe  iL  Green 

Fam.  5.  Grey                            ^^^H 

^B     Fmxu  L  M^ebite              Spec.  4.  Mlnenilised  by  Miiri*          ^^B 

^P        Var.  1.  Fibrous 

atic  Acid                          ^^^H 

^H                 ^,  Compact 

5,  Mineralised  by  Arseni-        ^^^H 

^P       Fam.  2>  Mountain  Green 

cal  Acid                            ^_^B 

^    Tribe  iiL  Red 

Olive  Copper-ore                ^^^H 

L       Fam- 1.  Cochineal  Red 

Earthy  Iron  sbot                  ^^^| 

^fe           Var.  I.  Compact 

Mountain  Green             ^^^H 

^P                   S.  Foliated 

Glu^sy  Iron  Mhot                  ^^^^ 

^B                   S.  Fibrous 

Mountain  Green               ^^^1 

H      F«m.  2.  Brick  Red 

6.  Mineralised  by  Aracnic               H 

^K           Var.  1.  Eartby 

White  Copper                           ^M 

^^^^            2.  Indurated          Viirioua  Cupriferous  Compounds       ^^H 

^^^                           5.  /rw*  attd  Us  Orcr.                                            ^^B 

^^ea  h  Native  Iron 

4*  Brown  scaly  Ore               ^M 

S.  Mtneralised  by  pureAir 

5.  Brown  Iron-ochre             ^H 

Tribe  i. 

6*  Black  Ironstone          ^^^H 

^_       FjUD*  I*  Common  Ma^e- 

Tribe  iii*                         ^^^H 

^M                         tic  Irtjnstoiie 

Fom.  1.  RedHsmatilei          ^^^| 

^B                 2.  FibTDua 

i.  Compact   Red             ^^H 

^^^^        a  Magnetic  Sand 

ironstone                 ^^^^ 

^^^P        Tribe  ii. 

3.  Red  Ochre                   ^^M 

^^^Fam,  t.  Speculmr  Iron-ore 

4.  Red  gcaly  Irwn-ore        ^^H 

^^^^          2.  Brown  Hsmiatite^ 

Tribe  iv.  Argillaoeoua  Iron-ores               H 

^^^K        3.  Compaet  Brown 

Fam.  1>  Upland  Ar^iUa^               H 

^^^^^^^         Ironstone 

oeous                                S 

Var,  L.         ^M 

TIXV      i       KIBWAK^'S^IKEEAL  rrSTEll  FN  ITO^^^^^^B 

Var-  1*  Common  Argil- 

Var.  2.  Swampy          .^H 

kceoujs  Iion- 

3.  Moraa«y                ~ 

,                                   atone                Spec.  3.  Mineralised  by  Carbon     ^ 

2.  Columnar  Iron- 

Plumbaginoua              1 

ore 

4.  Blue  Martial  Earth 

3.  Acinose 

5.  Blue  Iron-ore  of  Vorau 

4,  Nodukr 

6.  Green  Martiid  Earth 

5*  Pisiform 

7-  Mineralised  by  Sulphur 

Fam-  2,  Lowland  Argilk- 

8,  Mineralised  by  Arsenic 

ceoufl  Iron-ore 

9.  Mineralised  by  the  Ar- 

Siderite 

senical  Acids 

Sideritic  Cdx 

10.  Sparry  Iron-ore           ^J 

Var.  1.  Lowland  Ores 

11.  Emet^                        fl 

Meadow 

19.  Tungstenic  Iron-cre  ^1 

6.  Tin  and  Us  Ores. 

Spec.  J*  Native  Tin 

Fam.  2.  Fibrous,  or  Wood 

2.  Minerali^d  by  Oxygen 

Tin-ore 

Fam.  K  Common  Tinitone 

3*  Tin-Pyrites 

f                                           7,  Lead  and  its  Ores. 

Spec.  1.  Native  Lead 

Spec.  6.  Vitriolated 

2.  Mineralised  by  Oxygen 

7-  Yellow  Molybdenated 

and  Fixe<i  Air 

Lead'ore 

Fam*  L  White  T.eatI-ore 

fi.  Red  Lead-spar 

2,  Earthy,  Yellowish, 

9*  Mineralised  by  Sulphur 

Greenish,  &c^  Lead- 

Fam.  L  C^aramon  Galena 

ore 

2,  Compact 

3.  Earthy  Hed  Lead-ore 

3.  Blue  Lead-ore 

Spec*  S*  Phosphorated  Lead-ore 

4.  Bhick  Lead-ore 

4.  Arfenicated  Lead- ore 

Brown  Lead-ore  of  Werner 

5i  Arsenico-phosphoraled 

8.  Mavur^ 

■ 

1 

L^ 

kiiwak's  mikebal 
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and  its  Ores*                                            ^H 

Specl 

.  Native 

5.  Mineralised  by  Sulphur                     ^H 

S 

,  Natural  Amalgama 

Fam.  1.  Native  ^thiops                   ^H 

3 

.  Mmeralised  by  Oxygen 

2.  Native  Cinnabar             ^^^H 

Fam.  1 .  Compact 

Dark  Red                    ^^H 

g.  Slaty 

Bright  Red                  ^^B 

4,  Corneous  Mercurial  Ore 

3.  Greyish  Black                       ^M 

9.  Zinc  and  Us  Ores*                                                    ^^ 

Sped 

.  CalMnine 

Spec.  2.  Blende                                      ^M 

Fam,  1.  Loose 

Fam.  1.  Yellow                             ■ 

£.  Compact 

S.  Brown                               ^H 

S.  Striated 

3.  Black                                H 

10.  Aniimon^ 

f  ^iwi  tVj  Ore*.                                                 ^n 

8p«e. 

].  Native 

Spec.  3.  Sulphurated  and  AtS6-                      J 

«.  Sulphurated 

nicated  Plumose                       ^M 

Fam-  1*  Cximpact 

4.  Red  Antimonial  Ore                   ^H 

2^  Foliated 

$.  Mudated                                     ^M 

3*  S&iated 

Antimonial  Odire                      ^H 

Supposed  FhosphoraU               ^H 

ed  Antimony                          ^H 

1 1.  Arsenk  and  its  Ores*                                                  ^H 

Spec  V 

Native  Arsenic              Spec,  *.  Mineralised  by  Oxygen              ^| 

2. 

Do.  Alloyed  with  Iron 

Loose                                      H 

3. 

Do.  with  Sulphurated 

Tndurated                                ^H 

L 

Iron 

5.  Mineralised  by  Sulphor               ^H 
Fam.  I.  Orpiment                        ^^H 

2.  Realgar.                              ^M 

r 

IS.  Bismuth  and  its  Ores,                                             ^H 

Pspc. 

K  Native  Bbmntii         3.  Mineralised  by  Sulphur                        ^| 

1 

£.  Bismuth  Ochre 

•m 

1 

Earthy 

] 

1 

Crystallised 

IS.  c^u 

KntWAK***  MIKES AL  SYSTEM  IK  1794, 


13,  CdkaU  a  fid  Um  Orci. 


Sjpee  1*  Dull  grey  Cobitlt-ore 


Fam.  S.  Yellow 


2.  Bright  white  Cobalt-ore  Spec-  4,  Red  Cobiilt-ore 
3-  Mineralised  by  Ojcygen  Fam.  1 .  Cobalt  Germina- 

Fam^  L  Bkck  Cobalt-ore  tions 

l^oo^^  3,  Cobaltic  Incma- 

Jndtuated  ta  tions 

t.  Brown  Green  and  Violet  Cobalt-Of^, 

J  4.  Nkkti  afid.  iLi  Ores^ 
B'  I*  Native  Nickel  alloyed     Spec.  3.  Arsenicated  Ntckcl 
l>y  Iron  4.  Sulphurated  Nickel 

i.  Nickel  Ochre,  and  Vi- 
tno],  Luo^e 
Indurated 


15.  Manganese  &nd  its  Ores* 
t.  Va£vt  Spec.  3.  Mineralised  by  Oxygen 


I 

4 


%  IliMnllsedby  Oxygen 

9kmt^  I  Grey 
^.  Elaek 
Earthy 
Indurated 


and  Hxed  air 
Fam,  1.  White 
S.  Red 

4f.  Vitrlolated  Manganese 


Hi*   Vranitc.  and  ih  Orex. 
» 1.  Min^filiiwl  by  Acids      Spec.  2.  Sulphurated 
P^  l^  Uranitic  Ochre 
t^  Mteaeeou2» 

17.   TKHg^tettUe  and  it^  Orcs^ 

Spec*  2.  Wolfram 
I    White  or  Grey 
4  Htviwn 

in.  MdiffHkmk'. 
MolytHlena 

^   MvHathanih\ 
cy/^iun»  Siliceous-are. 


MOUS'  UIKEBAL  SYSTEM  IN  1804. 

MOHS' 
MINERAL  SYSTEM  in  1804. 


xH 


CLASS  L— EARTHY  MINERALS. 

1.  Diamond  family 

15*  Clay-slate  fiunHy 

«.  Zircon  family 

16.  Mica  family 

3.  Chiysoberyl  family 

17.  Trap  fittmly 

4.  Augite  family 

18.  Lithomarge  &mily 

5.  Garnet  &mily 

19.  Bole  family 

6.  Spinel  family 

20.  Talc  family 

7.  Hardstone  (Hartotein)  fa^ 

21.  Actynolite  family 

mily 

22.  Limestone  &mily 

8.  Schorl  family 

23.  Brovm-spar  family 

9-  Quartz  family 

24.  Marl  family 

la  Opalfamily 

25.  Apatite  family 

11.  Obsidian  family 

26.  Fluor  family 

12.  Zeolite  family 

27*  Gypsum  family 

13.  Felspar  family 

28.  Baryte  family 

14.  Clay  family 

29.  Saltstone  &mily 

CLASS.  II.— SALINE  MINERALS. 

30.  Family  of  carbonats 

32.  Family  of  muriats 

31.  Family  of  nitrats 

33.  Family  of  sulphats 

CLASS  III.— INFLAMMABLE  MIN;ERALS. 

34.  Sulphur  family  36,  Coal  family 

35>  Amber  family  37*  Graphite  family 


CLASS  IV 


xiii 


mobs'  MfNCBAX.  SYSTEM  IN  1804. 


Class  IV,— METALLIC  MINERALS. 


38.  Family,  Native  Gold 


39. 
40* 
41. 
4^. 
43. 
44. 
45. 
46. 
47. 
48. 


MeTcuriAl-ores  50. 

Native  Silver  5K 

Silver-ores  52* 

Native  Copper  53. 

of  Copper-pyrites  54, 

Malachite  55. 

Copper-era  erald  5(1 

Native  Iron  57* 

Iron-pyrites  58. 

Iroiistune  59* 


Family,  Iron-i?arih 

Man^jfanese 

Msnakan 

Lead-ore 

— '^ — ■ — ►  Tinstone 

Speisft-cobalt 

Cobalt-ochre 

Earthy  Cobalt-ores 

Native  Arsenic 

Antimony-ores 

UraniumKires 


2^.  Needle-ore 


Afpep^dix. 

t63.  Chromc-ochre 


BRONG- 


DRONGNIARTs 
MINERAL  SYSTEM  in-  1807. 


L'<ai^g#rie  combine  avec  cita  bases  non  metalliquefi. 

Onl-  1- — Les  Oxigtncs  non  Acides. 
LWtg^Jid  formant  avec  ccs  bases  dcs  corps  non  acides* 
Geoieres,  Air,  £au. 

Ord-  2. — Lcs  Oxigenes  non  Acides. 
L'tmygcne  form  ant  avec  ces  bases  des  corps  acides* 
Addfii  Sulphui-iquej  Muriatiquej  Carbon!  que  et  Boaracique. 

Clasae  11. — Lex  Self  non  MciaUlquti. 
Vwt  base  non  metalliqiie  combiner  avec  un  acide 

Ord.  1. — ^Les  Sels  Alcalins* 
Uiie  base  alcaline  avec  un  acide. 

Ord»  2. — Lea  Seb  Terrenx. 
Une  base  terreuae  avec  un  acide. 

Old*  S. — Les  Sels  Terreux* 
line  bwe  tefreuse  combin^e  avec  un  acide. 

Clasae  111. — Les  Pkrrei^ 
Les  terrea  combinees  entf'elles^  et  quelquefois  avec  des  prindpea 
accesiioijes  alealinsj  acides  ou  metailiques* 

Ord.  1 . — Les  Pierrea  dureSi 
Scchea  et  apres  au  toucher,  une  duret^*  aesez  conatderable  pou» 
myer  Ic  verre  A  vitrc  blanc. 
_  0r4£. 

3 


idb 


BRONGNIARt's   mine  HAL  9YSTSM  IN  1807. 


I 


Ord.  2. — ^Les  Pierres  Onctueuses. 
Ne  rayant  point  le  verre^  Id  plua  tendre>  douces,  et  m^e  onc- 
tueyses  an  toucher 

Ord-  B^ — Lea  Pierres  ArgiUoides. 
Aspect  argilleuXj  odeur  argilletise^  sou  vent  douces  au  toucher. 

CIasss  IV,^ — LcM  Camhmitibla. 

MIneraux  qui  peuvent  aa  combiner  immedbtetnent  avec  Toxi- 
gene, 

OnL  K — Les  Combustibles  Composes, 
Donnant  de  la  fumee  huiteuse  en  brulont 

Ofd*  % — Lea  Combustibles  Simples. 
Ne  dormant  point  de  fumee  huileuse  dans  leur  combustion. 

Classe  V, — Lex  Metaux. 
Mineraux  ayant  pour  base  une  substance  metallique. 

Ord.  1.^ — Le8  Metaux  Fragiles. 
N'etBJit  snsceptibles  de  s'alonger  ni  sous  le  marteu  ni  sous  le  k- 


Ord-  S* — Les  Metaux  Ductiles, 
Suscseptibles  de  s  etcndre  sous  le  laminoir  ou  sous  le  marteau«       { 


KARSTEN's 


«A«STBv's  msnui  «Trrrv  n-  K- 


KARSTEV 
MINERAL  SVSTE.M  ■■    >v 


*  ^  6iiiciii£. 


xIti  KABSTBX'*SMIWEItAL  SYSTIM  W  1808. 


11.  Class.— iSdtnf  Minerab* 

1.  Order,  Carbonates. 

g.   Bo]»tea. 

8.   Nitrates. 

4.  — ~   Muriates. 

5.  Sulphates. 


III.  Class.-— /ii/Zamnia6&  Minerals* 


IV.  Class* — Metallic  Minerals. 


1. 

Order,  Platina 

IS. 

Order 

,  AntmMiny 

2. 

Gold 

14. 

Manganese 

3. 

Mercury 

15. 

Nickel 

4. 

Silver 

16. 

Cobalt 

5. 

,ijt.-. 

Copper 

17. 

Arsenic 

6. 

Iron 

18. 

Uranimti 

7. 

Lead 

19. 

Titanium 

8. 

Molybdena 

.20. 

Soheel 

9. 

Tin 

21. 

Chrome 

10. 

- 

Zinc 

22. 

Tantalum 

11. 

- 

Bismuth 

23. 

—,— 

Cerium 

12. 

Tellurium 

24. 

..... 

Columbium 

THOMSON'S 


Thomson's  iunebal  system  ik  1810.  xlvil 

THOMSON^s 

minehal  system  in  isia 


Class  L— STONES. 
Order  I — Earthy  Stones* 

f. — ^DiaLmond^  Zircon,  Chrytjolite,  Gumetj  Ruby,  Topax, 
Schorlj  Quartz,  Pildiatone,  Zeolite,  Felspar,  Cky-sUte, 
Mica,  Trap,  Lithomargej  SoapBtone,  Talcj  AetynoUtej  and 
Gadolintte* 

Order  2. — SuVme  Sttmex. 

L  Genus,  Calcareous  Salts- 
L  Family  of  Carbonates  4.  Family  of  Sulphates 

g,  Fwnily  of  Pliosphates  5-  Family  of  Borates 

3.  FatnUy  of  Filiates 

iL  Genus,  Barytic  Salts. 
Carbonate  Sulphate 

ill.  Genus,  Strontian  Salts* 
Carbonate  Sulphate 

iv.  Genu9,  Mngnesian  Salta- 
Sulphate  Borate 

Carbonate 

¥,  Genus;  Aluminous  Salts. 

CLAfts  n. — SALTS. 

Genus  ].  Potash  Genus  liL  Ammonia 

ii.  Soda 

CtASi  II!.— COMBUSTIBLES* 

Genus  i^  Sulphur  Genus  iiu  Bitumen 

ii,  Eeaiu  iv-  Graphite 

CLASS  IV. 


W         ikiii         THOMSON^  mtki^bal  system  IK  1810.           ^^H 

^^                                    Class  IV._0HES.                             ^| 

■         Onkrt   Gold 

Order  xii.  Bkmuth              ^^| 

1                       1.  AUoys 

K  Alloys.     2.  Sulpha* 

■           Ord^  u%  Platmum 

rets*     3.  Oxides 

■                        1.  AUoyji 

Order  xlii.  Antimony 

H          Order  lii.  Iridium 

1.  AUoys.   2.  Sulphu*- 

B                        L  AUoys 

rets.      S.  Oxides 

^^^    Order  iv.  Silver 

4^  Salts 

^■^                  L  Alloys.  ^.  Sulphu- 

Order  xiv*  Armik 

^^^b^^               i^ta.      3.  Oxides. 

1.  AUoya.    %  Sulphu- 

^^^^K^              ^  ^^'i^^^ 

rets.     3.  Oxides, 

V         Order  v.  Mcrcnn/ 

4,  SalU 

^^m                  1.  Alloys.  9.  Sulphu- 

Order  xv.  Colmit                        ' 

^^P                      rets.    3.  Salts 

1.  Alloys.  2.0xidei 

H         Order  vi*  Capper 

3.  Salts 

^^m                  1.  Alloys*  2.  Sulptiu- 

Order  xvi.  Manganese 

^^^                      rets.      3.  Oxides. 

1,  Oxides,     2-  Salts 

W                               4.  Salts 

H          Order  vii.  Iron 

1.  Alloys.  2.  Oxides,    - 

^                           I.  Alloys.  2,Stilpliii- 

5.  Salts 

^^^                       rets.      3.  Oxide?. 

Order  xviiL   Uranimn 

^                            #.  Salts 

I.  Oxides 

Oderriiu  NwM 

Order  xix.  Mafifhdetmm 

L  Alloys,    g.  Oxides 

1.  Sidphurets 

Order  ix.  Tm 

Order  x.x.  Tung$l€u 

1*  Sulpburets.      2. 

1.  Salts 

Oxidefl 

Order  xxi,  TUattium 

Order  x.  L^rad 

1.  Oxides 

1.  Sa!phurets.   2.  Ox- 

Order  xxli.  Cdumhium 

1                            ides.    3.  Salts 

1.  Oxides 

Order  xJ.  Zinc 

Order  xxiii.  Cerium 

l.Sulphurcts*  S. Ox- 

1. Oxides. 

ides.     3.  Salts 

^H^                                              3 

MURRAY'S 
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MURRAY'S 
MINERAL  SYSTEM  in  1818. 


I.  Saiine  Minerals. 

1.  Native  Salts,  with  a  base     3.  Native  Salts^  with  a  base  of 

tf  Ammonia  Soda. 

2.  Native  Sahs^  with  a  base 

of  Potash 

II.  Earthy  Minerals. 


1.  Barytic  Fossils 

2.  Strontitic  Fossils 

3.  Calcareous  Fossils 
4w  Magnesian  Fossils 
5.  Argillaceous  Fossils 


6.  Glucine  Fossils 
7-  Siliceous  FossQs 
8.  Zircon  Fossils 
9-  Gadolinite. 


III.  Metallic  MineraU. 


1.  Native  Gold 

2.  Native  Flatina 

3.  Ores  of  Silver 


13.  Ores  of  Arsenic 


4 
5. 

a 

7. 
8. 

9. 

10.  . 

11.  - 

12.  - 


Quicksilver 

Copper 

Iron 

Lead 

Tin 

Zinc 

Nickel 

Cobalt 

Manganese 


14. 
15. 
16. 
17. 
18. 

19- 
20.  • 
21. 

22.  . 

23.  . 


Vol.  I. 


•  Bismuth 
Antimony 

•  Tellurium 
Chrome 
Molybdena 
Tungsten 
Titanium 
Uranium 
Tantalum 
Cerium. 

IV.  InJUmmable 


icubbay's  mikeral  system  in  18152; 


IV.  InfianmabU  Minerals, 

I.  Native  Sulphur. 
S.  Carbdnaoeous  Mineralsb 

&  Inflammable  Minerals^  in  whidi  Hydrogen  predomi* 
nates. 


HAUSMANN's^ 
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HAUSMANN's 
MINERAL  SYSTEM  in  1818. 


Class  L— COMBtJSTIBLES. 

1.  Order.    Inflammables. 
Non-Metallic  Combustibles, 

1.  Sub-Order, — Simple, — ^Ex.  Diamond,  &c. 

2.  Sub-Order, — Campaimd., 

Combinatioiis  of  two  or  more  non-Metallic  Combustibles, 
— ^£x.  Graphite,  &c. 

fL  Order.    Metals. 

Native  Metals  and  Alloy8.-*£x.  Native  Silver  and  Anti^ 
monial  Silver- 

S,  Order.    Ores. 

Combinations  of  Metals  and  Sulphur. — Ex.  Copper^Pi^* 
rites. 


dt  Class  II. 


ItAtSMA^N^S  MlXFmAL  SYSTEM  IK  1813* 


Class  IL— INCOMBUSTIBLES, 

Oxidised  Minerals^  and  Combinations  of  these* 
1.  Order.    Oxides 

1*  Sub-Order.  Meiallk  Oxides,  Oxidised  Metila, 
either  simple^  or  in  combination  with  eAch  odier, 
and  flometlnies  ako  combined  with  earths  or  with 
water*^ — Ex*  Magfieiic  Irmst/meM  and  Brown  Irvn- 
stone. 

S-  Sub-Order.     Earths^  variously  combined  with  each 
other,  and  with  metallic  oxides  and  water, 
1.  Series*    Simple,  Qudriz* 

Indeterminate  combinations  of  earths   with 
each  other,  or  with  other  matters, 

2*  Series.    Com  pounds  Opal. 

Detenu itiatc    combinations    of  earths  with 
each  other,  or  witli  other  substances. 

S.  Order.    OxYDoins* 

Combinations  of  combustible  bodies  with  oxygen,  whidi 
possess  neither  tlie  properties  of  bases  nor  of  acids* 
~Ex.  Water. 
3,  Order.     Acms. 

4  Order.    Salts. 

Combinations  of  Bases  with  Acids. 
1.  Sub-Orden     Earthy. 

With  Earthy  Bases, 

] .  Series.    Aluminous  Salts* 
g,  Magnesian  Salt«* 

S.  Sub- 


hausmakk's  kinebal  system  in  1818.  liii 


2.  Sub-Order. 

Alkaline. 

With  Alkaline  Bases. 

1.  Series. 

Salts  of  Soda 

2.    

Salts  of  Potash 

S.    

Salts  of  Ammonia 

4.    

Salts  of  Lime 

5.    

Salts  of  Strontian 

6.    

Salts  of  Baiytea 

S.  Sub-Order. 

MetalUc. 

With  Metallic  Oxide  Bases. 

1.  Series. 

Salts  of  Silver 

2.    

Saks  of  Mercury 

3.   — 

Salts  of  Copper 

4.    

Salts  of  Iron 

5.    

Salts  of  Manganese 

6. 

SaksofLead 

7.   

Salts  of  Zinc 

8.    

Salts  of  Cobalt 

9.   

Salts  of  Nickel 

AIKEN'S 


liv 


AlKIJ^'s  MINERAL  SYSTEM  IK  IBIS* 


AIKIPfS 


MINERAL  SYSTEM  in  1815. 


ClaM  L — Non^Mdallic  CamhusHhlc  Substances* 

] .  Combustible  with  flame.     Mineral  Oil, 
S»  CombuBtible  without  flanie.     Graphite, 

Class  II. — Native  Metakj  and  MeialUferous  MineraUn 

Order  I. — Volatilisable,  wholly  or  in  part,  by  the  blowpipe  on 
charcoal^   into  a  vapour^  which  condenses   in   a 
pulverulent  form  on  a  piece  of  charcoal  held  over 
it 
I,  Entirely,  or  almost  entirely  volatili sable. 
Lustre  metallic*     Native  Araenic. 
Lustre  non-metallic.     Cinnabar* 

2^  Partly  volatilisable ;  the  residue  affording  metalhc 
grains  with  borax,  on  charcoal,. 

Lustre  metallic.     Silver- white  Cobalt-ore, 
Lustre  non-metallic.     Red  Silver-ore, 

3,  Partly  volatilisaJble ;  the  residue  not  reducible  to  the 
metallic  state* 

Lustre  metallic,     Common  Iron-pyrites. 
Lustre  noti -metallic.     Red  Cobalt-ochre^ 


Order  II. 


JQEIN^S  UfKEKAL  SYSTEM  IN  1810P  hf 

r  II.—'Fixed ;  not  iwktUisable  excqit  at  m  white  heat. 

1.  Aavmne  or  preserve  the  metEllic  form^  after  roaating 
on  charcoal  while  any  thing  is  dissipated,  and  auli- 
aequent  fusion  with  borax* 

Luatfe  meteUic    Native  Capper* 
Lustre  non-metaUic.     Malachite* 

%  Not  reducible  to  the  metallic  state  before  the  blow^ 
pipe  on  charcoal^  either  with  or  without  boraj^. 

Magnetic  a^r  roasting.     Conunott  Pyritef. 
Not  magnetic  after  roasting.     Blende. 

IGkss  III.— £ffr^A^  MineraU, 

Ofiei  I.— Soluble  with  effervescence,  either  wholly,  or  in  con- 

Isiderable  proportion,  in  cold  and  moderately  dilute 
muriatic  acid  ;  yield  to  the  knife. 
1 .  Effervesce  vigorously.     Marl. 
S.  Effervesce  very  feebly  in  cold^  but  more  vigorously 
in  warm,  muriatic  acid*    Carbonate  of  MagnestAi 

Order  11. — Fusible  before  the  Blowpipe* 

K  Hardness  equal  or  superior  to  that  of  quarts.     Gar- 
net* 
Hardness  superior  to  that  of  common  window-glass ; 
generally  yield  in  some  degree  to  the  knife.     Fel- 
spar. 

S*  Yield  to  the  knife:  and  sometimes  feebly  scratch 
glass.     Tremolite. 

4.  Yield  easily  to  the  knife,  and  sometimes  to  the  nail. 
Heavy-spar. 

5.  Very  soft ;  yield  to  the  nail.     Gypsum* 

Order  I  a 


Ivi  aikek's  mineral  system  in  1815. 

Order  III. — Invisible  before  the  Blowpipe. 

1,  Hardness  equal  or  superior  to  that  of  quartz.    Flint 
S.  Scratch  glass ;  sometimes  yield  to  the  knife.     Opal. 

3.  Yield  to  the  knife.     Serpentine. 

4.  Yield  to  the  nail.     Mountain-cork. 

Class  TV  .^Saline  Minerals. 

Soluble  in  Water;  Sapid, 

Order  I. — Afford  a  precipitate  with  carbonated  alkali.     Blue 

Vitriol. 
Order  II. — Do  not  afford  a  precipitate  with  carbonated  alkali. 
Natron. 


HAUY's 
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HAtrr^S  MINERAL  SYSTEM  IN  181S.  Ivil 

HAUY's 
MINERAL  SYSTEM  in  1813. 


PREMIERE  CLASSE. 
SUBSTANCES  ACIDIFERES. 
PREMIERE  ORDRE. 
Substances  addifbres  libres. 

1.  I.  Adde  snlfbrique  2.  II.  Adde  boracique 

SECOND  ORDRE. 

Substances  addifkres  terrev^e: 

t  A  BASE  MM PLK. 

1.  Genre. — Chaux. 

3.  1.  Chaux  carbonate  5.  3.  Cfaanx  phosphatee 

i.  Chaux  C8ih.ferrifere  Chaux  phosphatee 

ii.  Chaux  carb.   manga'  qitarzifh'e 

nisifere  rose  6.  4.  Chaux  fluat^ 

ill.  Chaux     carb.  Jtrr<h'  Chaux  fl.  aluminifere 

manganisifire  ?•  5.  Chaux  sulfate 

iv.  Chaux  carb.    quarzi'  Chaux  sul.  calcarifere 

fhre  8.  6.  Chaux  anhydro-sulphat^ 

V.  Chaux  carb.    magnet  i.  Chaux  an.-suL  muria^ 

nfdre  ttfh-e 

vL  Chaux  carb.  nacr^e  ii*  Chaux  an.»8uL  quarzi- 

vii.  Chaux  carb. /^/t(2el  fire 

yiii«  Chaux  carb.  6t^tfmmf-  iii.  Chaux  an.-8ul.  ^pigene 

fire  9.  7.  Chaux  nitrat^e 

i.  2.  Arragonite  10.  8.  Chaux  araeniatee 

II.  Genre. 


^^^^                  lirlli 

HA™  S  HIKE&AL  SYSTEIC  IN  1818- 

^H 

ir.  Genre, — Burtfte^ 

^^^          1 

.  Baryte  sulfatee                     12.  2,  Baiyte  carbonate 

^^^ 

Barytesulfatee/^/Hie 

III.  Gmi%.—Strmtiam.                             ^H 
»  Strofitiane  sulfate              14.  %  Stfontiane  carbonatec 

^^B 

^^H 

^^^K 

Strontlane  sui  cakari^                                                       J 

^^H 

fir.                                                                               J 

^^B 

IV*  Genre* — Magnesie,                               ^B 

^^^        1 

,  Magnesie  sulphatee            1 6.  2^  Magnesie  borat^e 

^H 

i.  Ma^eaie  snh ferrifSte                 Magn^ie  bor.  mkari* 

^H 

ii.  MagneBie  sul.    cobaUi-                    ^fh-e 

^H 

/ire                               17-  S.  Magn£sie  carbonatee 

^H 

Magn^eie  carb.  sUki/ht 

^^^^ 

ft   A  BASE  DOUBLE* 

^^^H 

V.  Genre.— Chattj:  et  Silke. 

^^^B 

1 8.  Chaux  boratoe  sibceuse.                            ^^ 

^^^B 

VL  Genre — Siiice  et  Ahmdne.                          ^H 

^^H 

19.  Sjllce  fluatee  alummeu^e  on  Topase*                 ^H 

^^H  * 

TROISIEME  ORDEE.                            B 

^^H 

Stibstances  acidifhres  aUmUnes.              ^H 

^^H 

1,  Genre* — Pciaut,                                   ^H 

^^H 

«0.  Potasac  nitratee                                   ^H 

^^H 

II,  Genre.— jSowefe,                                            1 

^^^ 

Soude  sulfal^e                   23-  3.  Soude  borate           ' 

^1               n^2' 

Sonde  muriatic                  24*  4.  Soude  carbonatee 

H 

II L  Genre* — Ammoniaque* 

^^L              25. 

Ammoniaque  sulfate        26*  3*  Ammoniaque  nmnatee 

^^H 

QUATRIEME  ORDRE, 

^^H 

Substanees  acUBfbres  alkalino-terremes. 

^^H 

Genre  unique.— Alumine^ 

^^^H 

^limiiie  siilfatee  alkaline    28*  2.  Aliimine  fluat^  alkaline 

^^^H 

Appmdkc.^^  laubente. 

m. 

SECONDE 

HAUY^S  MIKEBAL  SYSTEM  IN  1813. 


Ixix 


SECONDE  CLASSE. 
SUBSTANCES  TERREUSES. 


S^  ].  Quarz 

47.  19-  Yenite 

L  Qiian-Ayiiitii 

48.  20.  Staurodde 

ii.  Qaan-^gaihe 

49.  21.  Epidote 

iii.  Quan-rSnnUe 

Epidote  vumganenftrt 

iv.  Quarz-jaspe 

50.  22.  Hypersth^e 

V.  Qaarz-pseudomor' 

pfuque 

52.  24.  Paranthine 

3a  2.  Zircon 

53.  25.  Diallage 

$1.  3.  Corindon 

54.  26.  Gadolinite 

i.  Corindon-Aya/m 

55.  27.  Lazulite 

iL  Corindon^AiiniwpAaii^  56.  28.  M^sotype 

iiL  Corindon-grfliidlairc 

M^sotype  o/^^e 

32.  4.  CTmophane 

57.  29.  StUbite 

33.  5.  Spinelle 

58.  30.  Laumonite 

34w  6.  Emeraade 

59.  31.  Prehnite 

35.  7.  Eudase 

60.  32.  Chabasie 

36.  8.  Grenat 

61.  SS.  Analcime 

Greiiat,/«rrt/?re 

Analdme  ctUKHxta^ 

37.  9.  Amphig^ne 

idre 

38.10.  Idocrase 

62.  34.  N^heline 

39.11.  MeTonite 

63.  35.  Harmotome 

40. 12.  Feld-spath 

64.  36.  Peridot 

L  Feld-spoth  tenace 

P^dot  d^composi 

65.  31.  Mica 

41. 13.  Apophyllite 

66.  38.  Pinitft 

42. 14.  Triphane 

67.  39^  Disth^ne 

43. 15.  Axinite 

68.  40.  Dipyre 

44. 16.  Tourmaline 

69.  41.  Asbeste 

Tourmaline  apjfre 

70.  42.  Talc 

45. 17.  Amphibole 

Tslc  pseudomarphique 

46. 18.  Pyroxtoe 

71.  43.  Made 

TROISIEME 

k  JIAtVs  MIKEBAL  iYSTKM  IN  181 S. 

TROISIEME  CLASSE. 

SUBSTANCES  COMBUSTILBES. 

PREMIERE  ORDRE. 

Substances  comhn&tibles  simpks. 

72*  ].  Soufre  74-  3.  Antliracite 

75-  S.  Diamant 

SECOND  ORDRE, 
Substances  combustibles  cmnposies. 

75.  1*  Graphite  78-  *•  Jayet 

7d.  2.  Hitume  79*  5*  Succiti 

77-  3.  HouUJe  SO.  6.  MeUite 

QUATRIEME  CLASSE. 

SUBSTANCES  METALLIQUES. 

PREMIERE  ORDRE. 

^on  oxudctbles  immedmf emeriti  si  ce  n^estitnnfcu 
trh  violenU  ct  rkluctibles  immidiatemcnt, 

I.  Genre. — Plaiine* 
HI.  Platitie  natif /^rW/?rp 

IL  Genre. — Or- 
m.  Or  natif. 


83t  1 .  Argent  natif 

84.  2.  Arjfcnt  antimonkl 

Argeut  aiitiinonial 
ferro-arsrnyhc 
is.  3*  Ai^cnt  ?iiFure 


1 1 L  Geiire.^ — Argent 


86*  4.  Argent  atitlmonie  i uU 

fuie 
Argent  antlmonie  suU 

fare  vmr 
B7-  5-  Argent  carbonate 
88.  6.  Argent  mitrbtt? 

SECOND 


havtV  mixsral  system  in  1818. 


ixi 


SECOND  ORDRE. 
OxydabUs  ei  rUkuHbles  immidiatement. 
.  Genre  Unique. — Mercure, 
89.  1.  Mercure  natif  91*  S.  Mercure  solfiir^ 

90-  S.  Mercure  argental  Mercure  sulfure  bitu* 

mudfere' 
92.  4.  Mercure  muriate 


TROI8IEME  ORDRE. 
OayddbkSj  mau  non  riductibUs  immidiatemeni. 

SBNSIBLEMKNT  DUCTILES. 

I.  Genre.— P/(wi6. 
9S.  1.  Plomb  noi^  volcamque 
91  2.  Plcmib  Bulfiir^ 

L  Plomb  8ulfur6  anlwuh 

mjhre 
ii.  Plomb  8ulfur6  antimo- 
nio-^irsemfh'e 


95.  3.  Plomfo  oxyd6  rouge 

96.  4.  Plomb  arsenic 
97*  5»  Plomb  chromate 


98.  6.  Plomb  carbbtiat^ 
L  Plomb  carbonate  noir 
ii.  l^lomb  carbonate  cm* 

prifh-e 

99.  7.  Plomb  phosphate 
i.  Plomb  phosphate  arm 

sen^h-e 
ii.  Plomb  sulfurg  Spigine 
100.  8.  Plomb  molybdat^ 
lOi.  9.  Plomb  sulfate 


II.  Genre. — Nickels 

102. 1.  Nickel  natif  104.  S.  Nickel  oxyd^ 

lOS.  2.  Nickel  araenicid 

Nickel  arsenical  ar- 

III,  Genre. — Cukre^ 


105.  1.  Cttivre  natif 

106.  2.  Cuivre  pyriteux 

Cuivre  pyriteux  h^- 
patique 


107.  S.  Cdivt^  gris 

i.  Cuivre  gris  arsentfere 
ii.  Cuivre  gris  antinumu 

fire 
iii.  Cuivre  gris  platitiifere 
108.  4.  Cuivre 


^^H 

fiACi's  MIKEUAL  SYSTEM  IK  1815.                       1 

^^^H 

4.  Ciiivre  aultiire                    i  Ig.     a.  CuuTe  carbonaU^  vii 

^^^H 

Cut vre  sulfur^  A(?/)«-    113.     g»  Cuivre  arseniate          \ 

^^^H 

iique                                      u  Cu]  vre  at'senuite  aM   1 

^^H 

5*  Cuivre  oxjdule                            ii,  Cuivre  arsenbt^^/f"* 

^^^H 

Cuivre  ojtydule   ar~                    fire                          * 

^^^H 

^enifere                      114.  10.  Cuivre  dioptafle 

^^B 

6.  Cuivre  muriate                 U5.  U.  Cuivre  phosphate     k 

^^^ft 

7.  Cuivre  carbonate  bleu     11 6,  12.  Cuivre  sulfate           H 

^^^H 

Cuivre  carbonate  vert                                                   1 

^^m 

^^Mgine 

^^^ 

IV,  Genre,— Fer. 

^^B 

1,  Fer  natif                          121.  5.  Fer  suliute 

^^^ 

i,  Fer  natif  ixdcanique                  L  Fer  Qxyd^  Spigcf^ 

^H^ 

ii.  Acier   natif  pscmkt-                ii,  Fer  snV^re Jerrifht 

^^^H 

vokanique                             iii.  Fer  sulfiire  aurtfh^ 

^^^K 

iiL  Fer  natif  mM^rique               h/\  Fer  sulfiire  iUiinifire 

^^^P 

2.  Fer  oxyduM                      122.  6.  Fer  oxyde 

^^^^ 

Fer  oxydule  titanic                i.  Fer  oxyde  noir  vkrenM 

^H 

fire                                       ii.  Fer  oxyde  rt finite 

H 

$.  Fer  oligiate                                iii,  Fer  oxyde  carbonedi 

^m 

4.  Fer  arsenical 

^m 

Fer  arsenical  argenr 

H 

afire 

^^^ 

V*  Geaie^-^Eiam. 

^^H 

1.  Etain  oxyde                      124.  2.  Etain  iulfure 

^H 

VI,  Genr€,— Ziitc.                                    ' 

^^^K 

1.  Zinc  oxyde                       127-  3.  Zinc  sulfur^ 

^^H 

2.  Zinc  carbonate                  128.  4.  Zinc  sulfite 

^^H 

Zinc  carbonate |Mr^ffo^ 

^^H 

morphique 

1 

2                                                      JlOIf 

I 
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NON  DUCTILES. 

VII.  Geaie^^BUnm^. 

,^£9.  1.  Bismuth  natif  131.  3.  Bismuth  oxyd^ 

Ida  a.  Bismuth  sulfurt 

Bismuth  suUnrt  p&mi^ 

VIII.  Genre^Cbftd^. 

1S2.  1.  Cobalt  arsenical  135.  4.  Cobalt  arseniat^ 

133.  2.  Cobalt  gris  Cobalt  arseniat^  ^. 

1S4.  3.  Cobalt  oxjd^  noir  reux  argeniifere 

IX.  Gemre.— ilrMNtc. 

156.  1.  Arsenic  natif  138.  3.  Arsenic  sulfur^ 

157.  2*  Arsenic  oxyd^  Arsenic  sulfur^  rouge 

Arsenic ,  sulfmr^  yovne 

X.  Genre.— MofigaiieM. 
IS9.  1.  Mangandse  ozyd^  140.  2.  Mangan^  8ulfur§ 

i  Manganftie  oxyd6  wot*     141.  3.  Mangan^  phosphate 

rdtre  barjfiffire  ferrifhre 

ii.  Mangan^  oxyd^  car- 

XL  Genre.— ifn/tmoine. 

1411.  1.  Antimoine  natif  ii.  Antimoine  ozyd6  ^jm- 

Antimoine  natif  arte*  gtne 

wffitre  iii.  Antimoine  oxyd^  sul- 

143.  %  Antimoine  sulfur^  fur§  ipigine 

i.  Antimoine  8ulfur§ar-  144.  3.  Antimoine  oxyde 

gerUif^  1 45.  4.  Antimoine  oxy d^  sulfure 


XII.  Genre. — Urane. 
146,  1.  Urane  oxydul6  147*  2.  Urane  oxyde 


XIII.  Genre. 


hh 
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XIII.  Geture*^ — Moi^bdene, 
148*  Molybd^ne  sultiir^. 

XIV-  Genre.— ri/une. 
149.  1.  Titane  oxycM  150-  ^.  Titone  anata^ 

u  Titane  oxyd^chromi-     151.  S^  Titane  ailicco-calcaijw 

Jh-e 
ii.  Titane  oxyde  Jhrrifere 

XV.  Genre- — Sch^cUn* 

152^  1-  Scholia  femigine  155.  S*  Sdieelin  calcaire 

XVI.  Genre.— r^rfiiirf. 

154.  Teliure  imtif 

i.  Tellm-e  natif  auro-fcr-njer^ 
ii*  Teliure  ixatif  auro^argenitfere 
iii  Teliure  natif  auro-phnthtpre 

XVri-  Genre.— Tani&k^ 
155,  Tan  tale  oxyde 

i.  Tantale  oxydejerro^manganesi/^ri;  ^ 

ii.  Tantale  oxyde  M/finpre 

XVI II*  Genre»^— C^wjM. 
156*  Cerium  ojtyde  siUcifere 

XIX.  Genre,"— 'CArowie, 


WERNER*a 


WEENE&'S  MIKEBAL   8YSTEH    IN  1815.  IxV 

WERNER'S 
MINERAL  SYSTEM  in  1816. 


Class  I— EARTHY  FOSSILS. 

1.  Diamond  Genus. 
1.  Diamond. 

2.  Zircon  Genus. 
Zircon  Fandbf- 

2.  Zircon  4.  Cinnamon-stone. 

3.Hyacinth 

3.  Flint  Genus. 
Augile  Famify- 


5.  Chrysoberyl 

6.  Chrysolite 
7-  Olivine 

8.  Cocoolite 

9.  Augite 

a.  granular 
5.  foliated 


c.  conchoidal 
d»  common 

10.  BaUcaUU 

11.  Sahlite 

12.  Diopside 

13.  Fassake. 
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48.  Flint 

a.  Egyptian  jasper 

49.  Chalcedony 

«.Red 

0.  Cominon 

fi.  Brown 

'           b.  Camelian 

b.  Striped  jasper 

\                   «.  Common 

c.  Porcelain  jasper 

*                   fi.  Fibrous 

d.  Common  jasper 

-     50.  HyaHte 

■      51.  Opal 

fi.  Earthy 

[           a.  Precious 

e.  Opal  jasper 

b.  Common  opal 

/.  Agate  jasper 

c.  Semi-ojud 

54.  Heliotrope 

d.  Wood-opal 

55.  Chrysoprase 

52.  Menilite 

56.  Plasma 

a.  Brown  menilite 

57.  Cafs-eye 

6.  Grey  menilite 

58.  Faser  Kiesd 

53.  Jasper 

59.  ElaoHte 

PiichsUme  Famify. 

60.  Obsidian 

62.  Pearlstone 

61.  Pitcbstone 

63.  Pumice 

ZeoSie 

Famify. 

6i  Prebnite 

c.  Radiated  Zeolite 

0.  Fibrous 

d.  Foliated    do. 

b.  Foliated 

fc.  Natrolite 

68.  Cubidte 

66.  Zeolite 

69.  Cross-stone  or  Crucite 

a.  Mealy  Zeolite 

70.  Laumonite 

6.  Fibrous    do. 

71.  Schmebsstein 

AzuretUme  Famify. 

W.  Ajurestonc 

74.  Blue-spar 

73.  Azurite 

«2 


Felspar 


Uiriii 
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1 

Felspar 

FamUj^. 

■     75. 

Andalusite 

».  Common 

F     76. 

Felspar 

^.  Variolite 

a.  Adukriii 

11^ 

Spodumene 

L  Labrador 

78. 

Scapoliie 

*.■.  Gks«y 

a.  Red  scapolite 

d.  Common  felspar 

6,  Grey  scapolitc 

► 

«.  Ff€4dl 

«.  Radiated 

b 

^.  Dtsinte^ated 

^,  Foliated 

■ 

€.  Hollow  si>ar 

79^ 

Meionite 

■ 

^/I  Compact  felgpar 

80. 

Nepheliue 

m. 

lee-spar 

# 

4.  CliAY    GSNUS* 

C%  Farmif. 

m. 

Pure  day 

d.  Slate  clay 

83. 

Porcelain  earth 

85. 

Claystone 

84. 

Common  cky 

Kd 

Adhesive  skte 

fi.  Loam 

87. 

Polishing  or  poUer  slate 

6.  Potter's  clay 

%%^ 

TripoH 

*.  Earthy 

89- 

Floatstone 

^.  Slaty 

90. 

Alum-stone 

c.  Variegated  day 

Cla^-Slal€  Famihj. 

91^ 

Alum-slate 

93. 

DrawinfT- slate 

a.  Common 

94. 

WTiet-sIate 

h.  Glossy 

BS^ 

Clay-slate 

29^ 

Bituminous  shale 

Mica  Famify- 

96.  Lepidolite 

98^ 

Pinite 

37- 

Mica 

99^ 

1 

Potstone 

100.  Chlorite 
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100.  Chlorite 

0.  Chlorite  earth 
b,  Cominon  chlorite 


c.  Chlorite-slate 

d.  Foliated  chlorite 


Trap  Family. 


101.  PomBU 

102.  Hornblende 

a.  Common 

&.  Basaltic 

c.  Hornblende-slate 


lOS.  Basalt 

104.  Wacke 

105.  Clinkstone 

106.  Iron-clay 

107.  Lava 


IMhamarge  Family. 

108.  Green  earth  110.  Rock-soap 

109.  Lithomarge  111.  Umber 

a.  Friable  112.  Yellow  earth 

Ih  Indurated 

5.  Talc  GenusI 

SoapsUme  Fatmhf. 

113.  Native  magnesia,  or  talo-     II6.  FullerVearth 

earth  II7.  Steatite 

114.  Meerschamn  118.  Figureatone 

115.  Bole 


Talc  Farmly. 


119.  Nephrite 

a.  Common  nephrite 
6.  Axe-stone 

120.  Serpentine 

a.  Common 

b.  Precious 

«.  Conchoidal 
/8.  Splintery 

121.  Schillerstone 


122.  Talc 

a.  Earthy 
V.  Common 
c.  Indurated 

123.  Asbestus 

a.  Rock-cork 
h.  Amianthus 

c.  Common  asbestus 

d.  Rock-wood 

ActynolUe 


^^^^^^     hx              WE111SF,b''s  HrSERAL  SYSTEM  lU  1815^           ^^H 

^^^^1                                               AcUfftolUc 

!  Family.                                 *  ^H 

^^^M             124,  Eyanite 

127*  Tremolite                     ^| 

^^^^H             1^5*  Actynolite 

a^  Asbestoui           ^| 

^^^^H                         cr.  Asbcstous 

b*  Common            ^^H 

^^^^H                        6.  Common 

c.  Glassy                       1 

^^^^H                        c.  Glaj^sy 

\m.  SahUte                         .^J 

^^^^r                         <^-  Granular 

129^  Rhelizke                      f^M 

^                    126,  Sprcmlein  &r  Chqf^iQm 

1 

^H                                                6.  Calcaecous  Genus*                          ^^ 

^^M                             A>  Carbonates* 

142.  Marl                             ■ 

^H                    130*  Rock-milk 

a*  M^l  earth          ^^ 

^H                    13L  Chalk 

b.  Indurated  marl         ! 

^H                    132.  Limestone 

143.  Bituminoua  marl-slate 

^^M                               u.  Compact 

144w  Arngon 

^^M                                   tt*  Common 

a*  Common 

^^M                                  ^*  RoestoHG 

^H                                b.  Foliated 

^^B                                    «*  Granular 

B,  PJuMphatcM. 

^H                                   iS.  Calcareou^spar 

145-  Appatite 

^^V                                 €.  Fibrous 

146*  Asparagus  stone 

^^K                                      i».  Crnnmon 

^H                                    ^.  Calc-sirit£r 

C.  Fhates. 

^^^^^                         d.  Pea-stone 

147,  Fluor 

^^^H             135*  Calc-tufT 

a.  Compact 

^^^H              154.  Schaum-earthf  or  foam- 

A-  Fluor-spar 

^^^K                         earth 

^^^^H             155.  Slate-spar 

D.  Sulpfmtei. 

^^^^H              156.  Brown^fpai- 

148,  Gypmim 

^^^H                         a.  Foliated 

a*  Sptimom  ^fsum 

^^^^H                         h.  Fibrous 

6*  Earthy  g}^aum 

^^^H              137*  Scbaalstone 

c.  Compact  gypsum 

^^^m             158.  Dolomite 

d.  Foliated  gjpsum 

^^^^1               ISg.  Rhomb-Bpar 

e*  Fibrous  gypsum 

^^^H               110.  Anfkracoliie 

149*  Selenite 

^^^H              141.  Stinkstone 

150.  Muriacitc 
1 

ILl^^MB 

L 
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tai 


250i  Mnriadte 

0.  Anhydrite 

b.  GekroHem 

c.  Ccmchoidal  Mur. 

d.  Fibrous  Mur. 

e.  Compact  Mur. 


£.  Boraiei. 

151.  Datolite 

152.  Boracite 
158.  BotiyoUte 


7.  Bartti  Gsnus. 


154  Witherite 
155*  Heavy-spar 

a.  Earthy  heavy-spar 

b.  Compact  heavy-spar 
c  Griamikrheavy-sp^ 
d.  Curved  lamellar  hea« 

vy-spar 


e.  Straight  hmietlar  hea< 
vy*spar 
«.  Fresh    - 
/S.  Dismtqprated 
/  Colualiiil^  spar 
g*  Prismatic  spar  > 
h.  Bobgnsese^  or  ^Bolog^ 
nian  spar 


8.  STRORtlAN  GCNUS. 

156.  Stnmtian  a.  Fibrous 

a.  Compact  5.  Radiated 

b.  Radiated  c.  Lamellar 
157-  Cdestbe  d.  Prismatic 

9.   HaLLITI  GCNUS4 

158.  Cryolite. 


Class  II.-^ 


^^^VB^ 

HI^^H 

t^  —''-  a 

^^^H                         Cj^ASfi  IL— FOSSIL  SALT5.                ^H 

^^^^^P             I.  Carhonaies, 

$.  Fibttms         ■ 

^         159,  Natural  Soda  or  natron 

L  Lake>salt 

^^^^H    , 

l6g.  Natural  sal-ammoniac 

^^^B              %.  Niirai^s. 

^         160.  Natural  nitre 

4*  Sulphates, 

^^^^H 

163.  Natural  vitriol 

^^^^B              3.  Murialej. 

Ifi-k  Hair-salt 

^         161.  Natural  roek-salt 

165.  Rock-butter 

^^^^^K  .             a.  Stone-salt 

166.  Natural  Epsom-salt 

^^^^m                       Folkted 

167.  Natural  Glauber^aalt 

^^^H               Class  riL— INFLAMMABLE  FOSSILS. 

^^^^^^r                                 1.  Sulphur  Genus. 

^^H         168.  Natural  sulphur 

^.  Conehoidal 

^^^B                    a.  Crystallisctl 

c*  Mealy 

^^^H                    L  Common 

d^  Volcanic 

^^^H                            «.  Earthy 

^^^V                                     %  Bituminous  Genus. 

^^H           169.  Mineral  or  foaail  oil 

L  Earth  coal 

^^^H          170.  Mineral  pitch 

c*  Alum  earth 

^^^^^K               a.  Ekatic 

d.  Paper  coal 

^^^^H               k  Earthy 

c*  Common  brown  coal 

^^^H                Slaggy 

f  Moor  coal 

^^^^^^     V:i.  Brown  coal 

172^  Black  coal 

^^^^^^                J,  Bituniiuous  wood 

^^m 

a.  Pitch 
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0'  Pitdi  ooal  d.  Cannel  coal 

b.  Cduiniiar  coal  e.  Foliated  coal 

c.  Slate  coal  f.  Coarse  coal 

3.  Graphite  Genus. 

m  Glance-^xxil  174.  Graphite 

a.  CoQchoidal  a.  Scaly 

b.  Slaty  b.  Compact 

175.  Mineral  charcoal 

4k  Resin  Genus. 
17&  Amber  b.  Yellow 

a.  White  177-  Honey  stone 


Class  IV.— METALLIC  FOSSILS. 

1.  Platina  Genus. 
178.  Native  Platina. 

%  Gold  Genus. 

179.  Native  gold  b.  Brass  yellow 

a.  Gold  yellow  c.  Greyish  yellow 

3.  Mbecury  Genus. 

180.  Native  mercury  «•  Ccwnpaft 

181.  Natural  amalgam  b.  Slaty 

a.  Semi-fluid  184.  Cinnabar 

h.  Solid  a.  Dark-red 

182.  Mercurial  horn-ore  b.  Light-red 
188.  Mercurial  liver-ore 


4.  Silver 


^^^^1            bciriv                WERKKR^S  MIHKRAL  SYS^EK  T^  1815.         ^^H 

^^^^^^y                                         SriTER  Genus.                       ^^^H 

^          185.  Native  silver 

ISO.  8I1ver-bkck           W^M 

^^^^^^K                 a.  Common 

191*  Silver-glance              ^^B 

^^^^^^V                 L  AuHferouii 

192.  Brittle  silver-glance      H 

^^^^V           186.  Antimonial  diver 

igS.  Red  iitver-ore               ^| 

^^^^^            1 87*  Arsenical  slIvct 

a.  Dark                 ?■ 

^^^H            188.  Mofybdena^ilver 

L  Light                   ■ 

^^^H            189-  Corneous  diver-ore,  or 

194,  White  silver-ore          H 

^^^^                         horn-ore 

1 

^H                                                    5,  Copper  Gekct^* 

^H                   igs.  Native  copper 

284.  Asure  copper-ote 

196,  C^ipper-glance 

a.  Earthy 

^^^^H^^^ 

a.  Compact 

L  Indurated  or  radiated 

w  ^^ 

L  Foliated 

205.  P*civ€i  copper^^re 

197.  Variegated  copper- 

20a  Malachite 

m     ^i' 

ore 

a.  Fibrous 

198,  Copper-pyrites 

L  Compact 

H 

1 99,  White  copper-ore 

207-  Copper-greeii 

200-  Grey  copper-ore 

208.  Ironshot  cqjper-green 

^^1                         I  SOI.  Black  copper-ore 

a.  Earth 

^^^^           202.  Red  coppeT'ore 

L  Skggy 

^^^^H                        a.  Compact 

209.  Emerald  copper-ore 

^^^B                          FoUated 

210-  Copper  mica 

^^^^V                      c.  CapUiary 

211.  Lenticular«ore 

^^^H           £05.  Tne-<ire 

212,  Oliven-ore 

^^^^H                       a.  Earthy 

213.  M  iiriat  of  copper 

^^^^^^_^                 if.  Indurated 

214.  Phosphat  of  copper 

^^^^^K*                                     6.  Iron  GENts. 

^            £15.  Native  iron 

<r.  LiFer  or  hepatic  py- 

^^^H           2l6.  Iron-pyrites 

rites 

^^^^B                        a*  Comnion  ppites 

if.  Cock Vcomb  pyrites 

^^^^H                        $,  Radiatect  pjTitcs 

f.  Cellular  pyrites 

217.  Capillary 

B^^^      WERKEB^S  MIXEBAL  SYSTEM  IJtf  1815.              Im^^^^^H 

917.  CapilUry  pyrites 

B2G.  Black  ironstone                         ^^^H 

SIS,  Magnetic  pjTitea 

a.  Compact                            ^^^H 

SI91  Magnetic'ironstone 

k  Black  hematite                 ^^^| 

a.  Common 

iS7.  Clay-ironstone                          ^^^| 

L  Iron-sanfl 

u.  Retldle                              ^^H 

9t0,  Ckfmie-irmislone 

i.  Columnar  clay- iron-*          ^^^B 

Sii*  Mena€  inmsime 

^^^1 

SSi,  Ircm-gknce 

c-  Lenticnlar  day-iron-        ^^^B 

<7.  Common 

stone                                  ^^^1 

^H                tf»  Compact 

d.  Jaspery  clay^iron-         ^^^H 

^H                 j6.  Fob^ated 

^^^B 

^r           ^'  Irort-mica 

e.  Common  cky-iron«         ^^^H 

f       S23.  Bed  ironstone 

stone                                 ^^^H 

^H            a.  Bed  iron-fVoth 

/  Heniform  clay-iroHi         ^^^H 

^^k           L  Ocbry  red  ironstone 

stone                                        ^H 

^H           c.  Compact 

g,  Pea^orcj  or  pisifonn              ^  H 

^^            </.  Red  hematite 

ironstone                           ^h^| 

\       224-  Brown  ironftone 

S2S*  Bog  iron-ore                            ^^^^H 

^h         '  a-  Brown  iron-'froth 

€u  Monas8-ore                      ^^^^^H 

^H           £.  Ochry  brown  iron- 

L  Swamp-ore                     ^^^H 

^^^                Mone 

c.  Meadow-ore                    ^^^^^ 

^^H           c.  Compact 

2^9-  Blue  iron-eanh                        ^^^H 

^^■^           rf.  Brown  hematite 

230.  Pitchy  iron-ore                         ^^^H 

1      235.  Sparry  ironstone. 

231.  Green  iron-earth                       ^^^| 

2S2.  Cube-ore                                   ^^H 

255.  Gaddinite                               ^^H 

^^^^^^                    ?.  Lead  Gekus*                                            ^^^| 

^^^^BCalena  or  Lead-glance 

239.  Green  lea^l-ore                         ^^| 

^^^^     a.  Common 

2iO.  Red  lead-ore                              ^^H 

^■^           b*  Disinte^atfd 

241.  Yellow  lead-ore                        ^^M 

^H            <7.  Compact 

242-  Lead-vitrioL                               ^^H 

^^B35.  Blue  lead-ore 

243-  Earthy  lead-ore,  or  Lead^              H 

^■|S&  Brown  lead-ore 

eartli.                                          ^H 

^tl7.  Black  lead-ore 

a.  Coherent                         ^^^H 

^tSa*  White  lead-ore 

b*  Friable                           ^^^| 

8.  TiH         _™ 

^^^^S 
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8.  Tin  Genus. 
244.  Tin  pyrites  S4&  Cornish  tin-ore 

945.  Tmstone. 

9.  Bismuth  Genus. 

247*  Native  bismuth  249.  Bismuth-ochre 

248.  Bismuth-gknce  250.  Arsenical  hismMlh-ore 


10. 

Zinc  Genus. 

251. 

Blende 
a.  Yellow 
6.  Brown 

/8.Fil»ous 
r- Radiated 
c  Black 

«.  Foliated 

252.  Calamine 

11.  Antimony  Genus. 

258. 
254. 

Native  antimony 
Grey  antknony-ore 

a.  Compact 

b.  Foliated 

c.  Radiated 
d  Plumose 

255.  Bkck  antimony-ore 

256.  Red  antimony-oK 

257.  White  antiffiony.<we 

258.  Antimony-odu^ 

12.  Sylvan  Genus. 

259. 
260. 

Native  sylvan 
Graphic-ore 

261.  White  sylvan-ore 

262.  Nagyag-ore 

18.  Manganese  Genus. 

268. 

Grey  manganese-ore 

b.  Foliated 

c.  Compact 

d.  Earthy 

264.  Black  manganese-ore 

265.  PiedmofUese  man^iieff-orv 

266.  Red  manganese-ore 

267.  Manganese-spar 

14.  Nickel  Genus. 
268.  Coppei^-nickel  270.  Nickel-ochre 

269t  CofnUary-p^es 

2 


15.  Cobalt 


wsbnkk''s  mineral  system  im  1816. 
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15.  Cobalt  Genus. 

Famify  of  Spasp-Cobalt. 

271*  White  cobalt-ore  273.  Glance-cobalt 

272.  Grey  cobalt-ore 

Famify  of  CobaU-Ochre. 

274.  Black  cobalt-ochre  276-  Yellow  oobalt-ochre 

a.  Earthy  277*  Red  cobalt-ochre 

h  Indurated  a.  Cobalt-crust 

275.  Brown  pojialt-ochie  6.  Cobalt-bloom 

16.  Arsenic  Genus. 

278,  Native  arsenic  280.  Orpiment 

279.  Arsenic  pyrites  a.  Yellow 
a.  Common  h.  Red 

6.  Argentiferous  281.  Arsenic  bloom 

17-  Molybdena  Genus. 


2S5.  Tungsten 

265.  Menachan 
286.  Octahedrite 
237-  Rutile 
288,  Nigrine 

292.  Pitch-ore 
298«  Uran-nuca 

295.  Acicolar-ore 


282.  Molybdena 

18.  Sheele  Genus. 

284.  Wolfram 


19.  Menachine  Genus 

289.  Iserine 

290.  Brown  menachine-ore 
291*  Yellow  menachine-ore 

20.  Uran  Genus. 

294.  Uran-ochre 

21.  Chrome  Genus, 

296.  Chrome-odu« 


22.  Cerium  Genus. 
297*  Cerium-stone. 


CLARK£> 
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Class  I— METALLIC  COMBUSTIBLEa 

Order  I-  EjnsHng  onl^  m  O^ndes  in  our  Aimo^/tcre* 

Genus  1.  Oxide  of  Calcium  or  Lime. 
Spec.  1.  Oxide  of  Calcium        Spec.  4.  Oxide  of  Calcium  with 


Phosphoric  Acid 
Apatite^  &c* 
5.  Oxide  of  Calcium  with 

Arsenic  Acid 
Phanuacolite 


with  Carbonic  Acid 
Calcareous  Spar,  &c. 
2.  Oxide  of  Calcium  witb 
Sulphuric  Acid 
GypBum,  &c* 
3*  Oxide  of  Calcium  with 
Fluoric  Acid 
Fluor  Spar*  &c 


Genus  2.  OxinE  of  MAOKSsmM. 

Spec-  1*  Oxide  of  Magnesium    Spec.  S>  Oxide  of  MagneBium 
with  Water  with  Boracic  Acid 

Boraclte 

Genus  3.  Oxide  of  Barium. 

.  !•  Oxyde  of  Barium  with     Spec*  f  *Oxyd€  of  Barium  with 
Sulphuric  Acid  Carbonic  Acid 

Heavy  Spar^  &c*  Witherite 

Genus  4l 

'"''SIkTcv  ii  eitracied  from  Di  Clarke^s  Syll&biu  to  hk  Ltctufti  cm 
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Genu3  4.  Oxide  of  Stuontium. 

Sfcc  h  Omdt  of  Strontium     Spec.  2.  Oxide  of  Strontium 
with  Carbonic  Add  with  Sulphuric  Acid 

Struntiftniti^  Celeatine 

Genus  5.  Oxide  of  Aluminum. 
Spec-  5 


Spe&  h  Oiude  of  Atuminum 
with  Sulphuric  Acid 
Subsulphate  of  Alu- 
mine. 
1  Oidde  of  Aluminuin, 
Mellittc  Acid  and 
Water 
Honey  stone 

3,  Oidde  of  AiuminuTTi, 

with    Fluoric  Acid, 
and  Oxide  of  Sodi- 
um 
Cryolite 

4.  Oxide    of    Aluminum, 

Water,  Fluoric  Acid, 
and  Ojdde  of  C^dci- 
iim 
Wavelhte,  5fc. 


Oxide  of   Aluminum^ 
and  Oxide  of  Silicium, 
with  Fluoric  Acid 
Topaz?  &:C- 
<j>  Oxide  of  Aliuninum, 
Oxide  of  Magnesi'' 
ura,    and  Chromic 
Acid 
Spinelle,  &c. 
7'  Oxide  of  Aluminum, 
with  Oxide  of  Sili* 
dum 
Sapphire,  &c. 
8.  Oxides  of  Aluminum^ 
Silicium,  and  Iron 
Tourmaline,  &c. 
9*  Oxides  of  Aluminum, 
Magneaiuirii  and  Si^ 
ticium 
Cyanite 


Genue  6.  Oxide  of  Zirconium^ 
S^eCn  I*  Oxidea  of  Eirconium  and  Sllicium* 
Zireon 


Genus  7'  Oxidk  of  Yttriuii. 

Spec  1,  Oxidea  of  Yttrium,  Silidumj  atu!  Iron* 
Gadolinite 

Genu»  ^ 


^^ 

^^1 

^            \x%% 
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Genus  8.  Oxidi 

:  OF  Silicium.                                 1 

^^t          Spec.  I. 

Oxide  of  Saicnim  aU   Spec.  8*  Oxides  of  SOtciiiTn,  C«l- 

most  pure 

dum^  Aluminmji ,  and 

Quarts^  &c. 

Iron                              1 

^^^H 

Oxide  of  Silicium  and 

Garnet,  &&                         \ 

Water 

9.  Oxidesof  Silicium,  Cal- 

Opal, &c. 

cium,   Aluminum, 

^^^p 

Oxides  of  Silicium,  Aiu- 

Magnesium,    and 

mintini^    Iron,    and 

Chromate  of  Iron          i 

Potassium  or  Sodi- 

Diallage                             ^ 

um 

10.  Oxides  of  Silicium,  Mag- 

Mica, &c. 

nesium,  Calcium,  and 

^^^K 

Oxides  of  Silieium,  Alu- 

Water                             , 

mmuro,  and    Gluci- 

MeerscbauiUj  &c.               1 

num 

1 1 .  Oxides  of  Silicium,  Mag- 

Emerald, &c- 

nesium,  Calcium,  and 

^m 

Oxides  of  Silicium*  *\lu- 

Aluminum 

miniim,  and  B^ium 

Asbestus,  &C* 

Harmtjtome,  &c. 

12.  Oxides  of  SUicium,  Cal- 

H 

Oxides  of  Silicium,  Cal- 

cium,    Magnesium, 

cium,  Potassium,  and 

Ahuuinum,  and  Iron 

Water 

Pyroxenej  &c. 

Apophylllte,  ficc 

13,  Oxides  of  Silicium,  Cop. 

^M 

Oxides  of  Siljcium>  Alu- 

per, and  Water 

minum^  Potassium  or 

Dioptase 

Sodium,  and  Water 

Meaotype,  &c^ 

Order  IK  ReguUne  in  mr  Atmosphere* 

Genus  1. 

Gold, 

^B              spec. 

1.  Gold  with  minute  proportions  of  Silver  and  Copper, 

Native  Gold,  && 

Genus  9< 

r 

a 

^^!^^^^^H 

1 
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■ 

i 

Genus  2.  Platikvm. 

■ 

Spec 

[*  Fkunum  with  Palladiutn,  Ehodlum,  Iridium,  Qsmi- 
um,  and  minute  proportigns  gf  other  metals. 

Genus  3*  Silvir. 

1 

^pCCf  1* 

Silver,  with  very  mi-   Spec,  %~  Silver  with  Arsenic 
nuta  proportions  of                 Arsenical  Silver-ore 
other  metals                        5-  Silver  with  Sulphur 

Native  Silver                                Vitreous  Silver,  &c. 

1 

2. 

Silver  with  Gold                      6.  Silver  with  antimony^ 
Auriferous  Native  Sil^                    Sulphur,  and  Oxygen 
ver                                              Red  SOver 

1 

S. 

Silver  with  Antimony             7.  Silver  with   Muriatic 
White  Silver-ore                             Acid 

j 

Horn  Silver 

~ 

Genus  4.  Meecury. 

M 

Specl. 

Mercury  almost  pure     Spec  3.  Mercury  with  Sulphur 
Native  Quicksilver                       Native  Cinnabar 

I 

3- 

Mercury  with  Silver                4.  Mercury  with  Muriatic 
Native  Amalgam                                 Acid 

Horn  Quicksilver 

Genus,  5.  Copper. 

1 

Spee.  1 

Copper  almost  pure       Spec*  4*  Copper  with  Iron  and 
Native  Copper                                  Sulphur 

1 

2 

Copper  with  Arsenic                    Grey  Copper 
White  Copper-ore  of            5*  Copper  with  Oxygen 
Freyberg                                    Ruby  Copper 

1 

1             5 

.  Copper  with   Sulphur            6.  Copper  with   Carbonic 
and  Iron                                        Acid^   Oxygen,  and 
\  itreous   Copper-orcj                       Water 

&C.                                            Azure  Copper^  &c» 

1 

^^^^01"  t.                                  f                                  7.  Copper 

1 

^^^llODCii 

c^abee's  mineeal 

ri  STEM  IS  IMa                    ■ 

^^B 

C0|i|>er  with  Ozygen 

Green    Phosphate  of 

Mtuiitic  Add,  and 

Copper 

Water 

9* 

Copper  with   Oxygen, 

Green  Sand  of  Peru 

Arsenic    Add,    and 

^^^1 

Copper  with  Oxygen 

Water 

and    Phosphoric 

Arseniated  Copper,  fiic^ 

Add 

1 

Genm  6. 

Iron- 

^B                  Sp€C,  1. 

Iron  with  Nickel 

5. 

Iron   with   Phosphoric 

Native  Iron 

Addj   0:Eygcn,   and 

^^H 

Iron  with  Arsenic 

Mangmiese 

Mispickel,  &c. 

Native   Prussian  Bine, 

^m 

Iron  with  Oxygen 

&c. 

Magnetic   Iromtone, 

6. 

Iron  with  Oxygen  and 

&c. 

Carbonic  Acid 

^H 

Iron  with  Arsenic  Add, 

Spathose,    or   Sparry 

Oxygen,    Copper, 

Iron                              1 

Water,  and  Silex 

Green  Cubic  Iron 

'. 

Genus  7- 

Tiir. 

^^^^^^1      Sp£C>  I' 

Tin  with  Oxygen           Spec-  2* 

Tin  with  Sulphur  and 

Tinstone 

Copper 
Pyritous  Tin                    | 

Genus  8. 

Lead. 

^B             Spec.  I^ 

Lead  with  Oxygen 

3. 

Lead  with    Antimony, 

Native  Minium 

Copper,  and  Sulphur 

^B 

Lead  with  Sulphur 

Triple    Sulphuret    of 

Galena 

Lead 

•       s 

h 

Spec,  4. 
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%KC.  4  Leid  with  Oxygen  and 
Carbonic  Add 
White  Lead^iqpar 

5.  Lead  with  Muriatic 

Add,  and  Carbonic 
Add 
Murio-carbonate  of 
Lead 

6.  Lead  with  Oxygen 

and  Sulphuric  Add 
Sulphate  of  Lead 

7.  Lead  with  Oxygen^ 

Phosphoric    Add^ 


and  a  small  portion  of 
Muriatic  Add 
Green  Lead 
Spec.  8.  Lead  with  Oxygen  and 
Molybdic  Add 
Yellow  Lead 
9.  Lead  with  Oxygen  and 
Chromic  Add 
Red  Lead  of  Siberia 
10.  Lead  with  Oxygen^  and 
Oxide  of  Chromium 
Green  Chromal  Lead 


Genus  9.  Nickel. 

Spec  1.  Nickel  almost  pure         Spec  4.  Nickel  with    Arsenic 
Capillary  Native  Nickel  Add^  Cobalt^  and  Alu- 

2.  Nickel  with  Arsenic  mine 

Kupfer  Nickel  Arseniate  of  Nickel 

3.  Nidcel  with  Oxygea 
Nickel'ochre 


Genus  10.  Zinc 


Spec.  1.  Zinc  with  Oxygen^  and 
the  Oxides  of  Man* 
ganese  and  Iron 
Red  Oxide  of  Zinc 

2.  Zinc  with  Sulphur  and 

Iron 
Blende 

3,  Zinc  with  Oxygen  and 

Silex 


Siliciferous    Oxide    of 

Zinc 
Zinc  with  Oxygen  and 

Carbonic  Add 
Calamine 
Zinc  with  Oxygen^  Cai^ 

bonic   Acid^    and 

Water 
Hydrous  Carbonate 


/2 


Genus  11. 


^^^^B         Ixxxiv 

cLARKE^s  mixehal  system  IK  1818. 

^B 

Genua  11.  Bisihttk.                                     i 

^■^         Spec-  1. 

Bismuth  wHli  a  small    Spec  2.  Bisintith  with  Sulphur 
portion  of  Cobait,                    Com  in  an  Sulphun?t 
or  Arsenic                            3,  Bismnth    witli    Lisad, 

Native  Bismutli                               Copper,  and  Sulpliur 

Nad^l-er« 

^^ 

Genus  12^  Antimonv- 

^M             Spec.  1. 

Antimony  i*ith  a  small  Siiec*  3.  Antimony  with  0%ygm 
portion  of  Silver                        White  Antimony 

Native  Antimony                     4.  Antimony  ^vith  Oxyg«i 

Antimony   with   Sul-                       and  Sulphur 
phur                                           Red  Antimony 

Grey  Antimony 

^^H 

Genui  13.  TfiLnmiuic. 

^1 

8pcc.  L  Tellurium  with  Iron  and  Gold.                      ^ 
Native  TeUurimn,  &-c* 

^^B 

GetiuB  14.  Arsenic* 

Aritnic  withrron^Sd-  Spec  3*  ArSie^k  with  Oxygen 

ver,  or  Gold                              NativeOyide  of  Arsenii? 
Native  Arsenic                        4-  Arsc-nic  with    Cobalt, 
,  Arwiie  wiUi  Sulphur                       Iron,  and  Sulphur 
^ci(\ffax                                         Ai-miical  Cobalt,  &c. 

^^H 

Genus  15.  Ce^Mur^ 

^^F      %x^> 

,  C«*N%H  wilh  Oxygen      Spec.  2,  Cobalt    with    Arsenic 
UiicK*    Hrovvn,    and                        Add 

\  tllyw  C<»ba!t-oa^                    Red  Cobalt-<ire 

II 

Genu*  l6v  Manga nesi:.                                 ' 

1   ' 

I  M«iV^"^^Sl**  t>^y-  Spec,  2,  Manganese  with  Oxj^ 
*P^*                                                 gen  and  Sulphur 
W^UhI  Gnry  Oft  of                 Bkek  Ore  of  Manga^ 

Spec,  3, 

1 

1^^ 

^^HBB^H^HHH^^ 

tlarke's  mineral  system  IX  1818.  Ixxxv 

Spec.  3.  Manganese  with  Oxy-  4.  Manganese  with  Oxy- 

gen, Oxide  of  Iitm^  gen,  Oxide  of  Sili^i- 

and  Phosphoric  Acid  um,    and  Oxide  of 

Phosph^e    of   Maiv^  Iron 

nese  Red  Ore  of  Manganese 

ofNagyag 

Genus  17-  Tuwgstkn. 
Spec  1.  Tungsten  with  Oxy-    Spec.  2.  Tungsten  with  Oxygen, 
gen  and  Oxide  of  Manganese,  and  lion 

Calcium  Wolfram 

Tungspar 

Genus  18.  Molybdenum. 
Spec  1.  Molybdenum  with  Sulphur. 
Molybdena 

Genus  19.  Uranism. 
Spec  1.  Uranium  with  Oxygen« 
Pechblende,  &c 

Genus  20.  Titanium, 
Spec  1.  Titanium  with  Oxy-  minute  portions  of 

gen  other  metals 

Titanite,  &c  Menachanite,  &c 

2.  Titanium  Oxide,  with  3.  Oxides  of  Titanium^ 

Oxides  of  Iron,  and  Silicium,  and  Cal- 

Spheiie 

Genus  21.  Chromium. 

Spec  1.  Chromium  with  Oxygen^  Oxide  of  Iron>  imd  Oxide 
of  Aluminum 
Chromite 

Genus  22. 


haacri        clabke^s  kinebal  system  in  1818. 

Genus  22.  Coluxbium. 

Spec  1.  Columbium  Oxide^  Spec  2.  Columbium    Oxide, 
with  the  Oxides  with  Oxides  of  Iron, 

of  Iron  and  Man-  Manganese  and  Yt- 

ganese  trium 

Columbite  Yttriferous  Columbite 

Genus  23.  Cerium. 

Spec  1.  Cerium  with  Oxygen  and  Oxide  of  Silicium. 
Cerite 


Class  II.— NON-METALLIC  COMBUSTIBLES. 

Order  I.  Oieagifums. 

Genus  1.  Carbon. 
Spec  1.  Carbon  with  Hydro-    Spec.  2.  Carbon  with  Hydrogen, 
gen  and  Oxygen  Oxygen,    and    the 

Naptha,  &c  Oxides  of  Alumi- 

num, Silicium,  &c 
Cannel  Coal,  &c 

Order  II.  Noi  Oleaginous. 

Genus  1.  Carbon. 

Spec  1.  Carbon,  almost  pure  Spec  3.  Carbon  with  Oxygen, 
Diamond  Silex,  and  Iron 

2.  Carbon  with  Inm  Anthracite 

Plumbago 

Genus  2.  Sulphur. 

Spec  1,  Sulphur  with  Hydro-    Spec  2.  Sulphur  with  Iron 
gen  Martial  Pyrites 

Native  Sulphur 

CHARAC- 
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If  HEN  we  wish  to  determine  the  Species  to  which  amy 
Minenl  belongs,  by  means  of  the  following  Tabular  View,  we 
fint  ftscertain  either  its  primitive  Form  or  Cleavagej  and  after- 
Wtr^B  the  Hardness  and  Specific  Gravity.  We  next  compare 
these  characters  with  those  in  the  Classes i  Orders ^  Genera  and 
^edeM ;  and  if  a  Species  in  any  of  the  Genera  possesses  the 
ttme  characters^  our  mineral  is  to  be  considered  ae  belonging 
Eo  thst  species. 

If  the  form  or  cleavage  cannot  be  ascertained^  our  deter* 
mination  of  the  species  will  not  be  so  satisfactory  or  certain* 
Thus,  suppose  we  meet  with  a  variety  of  Iron*pyrites,  in  which 
lieither  form  nor  cleavage  can  be  detected^  but  of  which  the 
hardness  and  speci^c  gravity  are  known ;  and  that  the  hard- 
fxM  is  6,  and  the  specific  gravity  4.9^  If  we  compare  these 
rhaimcters  with  those  of  the  Classes^  Orders,  Genera  and  Spe» 

cieS| 
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cie9,  we  shall  Hnd  that  the  only  Genus  to  which  they  Apply 
IS  Irmt'Pi/rkes^  But  these  characters  will  not  enable  us  to 
determine  the  Species  with  ah  solute  certainty,  because  the  €»* 
sential  duiracter  of  every  species  depends  on  the  primitive  fonn. 
They  willi  however,  shew  that  the  mineral  is  Iron-pyrites, 
even  that  it  is  not  Rhomboidal  iron^pyrites  ;  but  they  wiU  not 
enable  us  to  decide  whether  it  is  Hexahedml  or  Prismatic  iron- 
pyrites.  In  other  cases,  the  species  can  be  determined  with- 
out knowing  the  primitive  form ;  hut  stillj  the  determination 
is  not  so  certain  as  when  that  form  is  known.  ThuSj  suppose 
we  meet  with  a  species  of  Magnetic  Iron-ore,  which  we  find, 
by  inspect! ouj  cannot  be  either  the  rhomboidal  or  priismatic 
specieSj  but  which  agrees  in  hardness  and  specific  gravity  with 
the  octahedral  species,  we  can  say  that  it  very  probably  ia  a 
variety  of  Octahedral  Magnetic  Iron-ore.  But  there  may  be  a 
fourth  species  of  this  gen  us  not  in  the  System,  having  the  same 
hardness  and  specific  gravity  as  the  octahedral,  but  with  a  dif- 
ferent primitive  form  ;  and  we  cannot  be  certain  that  our  mi- 
neral docs  not  belong  to  that  species.  When  the  primitive 
form  is  known,  all  doubt  vanishes.  In  compound  minerals  it 
h  very  often  Impossihle  to  determine  the  external  fonn.  In 
such  cases,  a  knowledge  of  Uie  Cleavage  is  of  infinite  import'^ 
ance.  But  when  neither  itirm,  nor  hardness,  nor  specilic  gra- 
vity can  he  determined,  the  Tabular  View  can  no  longer  be 
used ;  for  the  principal  characters  on  which  it  depends  are 
wanting*  Amiantlius^  which  is  a  variety  of  straight-edged  aa^ 
gitc,  (homblende)>  occurs  in  crystals  so  very  minute  that  they 
cannot  be  determined  either  by  the  eye  or  the  microscope,  and 
of  course  the  cleavage  is  not  visible^  These  cr^'stals  are  flex- 
ible, and  their  hardnesi  not  capable  of  being  determined. 
Their  surface  is  so  conslderahle  in  comparison  of  their  mass, 
that  they  floAt  on  water j  idthough  they  have  a  considerable 
specific  gravity.  It  is  remarked,  that  in  other  varieties  of 
straight-eilgttl  luigile,  the  crystals  become  thicker,  then  lose 
Uieir  flexibility,  but  are  still  too  small  for  allowing  the  hard-* 

ness 
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tiesi  to  be  ascertained ;  Others,  ngam,  arc  thicker^  Imt  stlH, 
gwiiig  to  their  minuteness,  the  dimensions  of  the  form  cannot 
be  measure^l ;  These  sink  in  water,  scratch  gypsum,  but  bf  eak 
on  oilcai^ous-spar.  At  VmU  in  other  varieties,  the  form  is 
discernible  bj  the  cleavage,  and  the  hardncs§  is  equal  to  5  and 
6t  and  the  Bpecific  gravity  equal  to  3-0.  These,  on  examina- 
tion, prove  to  be  Mraight-edged  aiigtte.  What  tlie^e  are,  so 
are  all  the  preceding  varieties,  and  also  amianthus.  It  is  by 
liiirsuing  this  mode  of  examination,  that  we  are  able  to  refer 
sudi  iubstmcea  as  amianthus  to  their  true  place  in  the  System. 
Other  minerab^  a^aln,  ivhich  occur  in  an  earthy  state,  can  on- 
ly be  referred  to  their  true  place  in  the  System,  by  tracing 
tiiem  m  connection  with  compact  minerals,  which  stand  in  con- 
nection with  others  having  a  crystallised  structure.  Thus  For- 
cekin-earth  can  be  tracetl  to  Comjiact  felspar,  and  this  to  Fo- 
liated felspar ;  or  it  can  be  traced  immediately  to  Foliated  fel- 
spar, and  in  this  way  ita  true  place  is  ascertained-  Other 
Earths,  and  loosely  aggregated  minerals,  as  many  Clays,  ean- 
uct  be  referred  to  any  spedea ;  these^  therefore,  are  determi- 
ned in  an  empirical  way ;  and  we  nyiy  use  the  blowpipe, 
adds^  and  other  meajis,  for  obtaining  a  knowledge  of  their 
properties.  These  bodies  are  more  properly  objects  of  geolo- 
gical curiosity,  and  of  economical  value,  than  interesting  to  the 
Mineralogist. 


The  nomenclature  of  the  species  used  in  the  Tabular  View, 
nearly  that  of  Mons,  and  is  foundeil  on  the  primitive  farms 
of  the  minerals,  on  the  nature  of  their  cleavage,  or  on  the  po- 
[jHtion  of  the  bevelment- 

Acojnltng  to  Mohs,  all  tlie  regular  forms  in  the  mineral 
kiiigdoiii  are  reducible  to  some  one  of  four  great  systems  or 
gniupes,  named  Rhomboidah  P)Tamjdal,Frismatical»  and  Hexo- 
bedral  or  tessular,  including  octah«lron,  cube  octahedron, 
rhomboidal  dodecahedron^  &c.  Thus^  in  the  genus  Corun- 
dum^ 
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ilunrij  there  are  three  species  in  which  the  primitive  formt  are 
the  oetahetlron,  rhoml>oid,  and  prism ;  and  hence  these  are  na- 
meil,  iicfahedral  corundum,  rhomboidal  eorundum,  and  pri^ 
ma  tic  corundum.  In  the  genus  Zeolite,  there  are  seven  epe~ 
cies  I  one  of  tlie^  is  named  Prlsmatoidal  zeolitej  because  the 
deavage  is  primnatoidal ;  another  is  named  Axifrangiblej  be- 
cause one  of  its  most  fltrikliig  characters  is  its  asuEratigible 
cleavage.  In  the  genus  Angite,  one  species  is  named  Obiique- 
edged  augite,  becauie  the  edge  lormetl  by  the  meeting  of  tlie 
bevelling  planes^  on  the  extremities  of  the  Cfyatal,  is  placed 
obliquely  to  the  axb  of  the  prism  ;  another  species  m  named 
Straight-edged  augite,  because  the  edge  formetl  by  the  bevel- 
ling planes  on  the  extremity,  is  straight  or  perpendicular  to  the 
axia  of  the  prisni, 


In  the  generic  characters,  the  nunibcr  of  axes  of  the  Crystals 
is  given.  But  it  will  be  inquired,  what  is  here  understood 
by  Axis.  When  the  section  of  a  simple  figure,  as  a  rhomboid 
or  cube,  affords,  by  means  of  a  plane  which  does  not  pui 
through  its  centre,  a  regTilar,  or  equi-angular  or  equi-latend 
figure,  or  one  in  which  such  a  figure  can  be  inscribed,  the 
straight  line,  whicli  stands  perpendicular  on  the  middle  point 
of  the  figure,  and  passes  through  tlie  centre  of  the  figure,  is 
an  aris.  If  we  take  a  hexahedron,  and  plage  it  in  such  a  situ- 
ation that  two  only  of  its  planer  are  horizontal,  antl  the  otherNt 
vertical^  every  section  of  it^  with  a  horizontal  plane,  will  af- 
ford a  square  ;  and  the  vertical  line,  which  stands  perpendjcii* 
lar  on  the  middle  point  of  the  square,  and  passes  through  tlie 
centre  of  the  figure  itself,  will  be  an  axis*  Bring  the  same 
hcxahcilron  in  such  a  situation,  that  one  of  its  solid  angles  is 
above,  and  nnotJier  vertically  undtr  it.  Tlie  section  with  a 
)ntal  plane  wiU  l>e  an  equilateral  triangle  or  equi-angiilar 
mt  and  the  straight  line  pcqiendicqlar  on  the  middle 
itllm  plane,  and  through  tlie  tx^ntre  of  the  igure,  an  axk 

Lastly^ 
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Lasdy,  If  we  pIiLce  the  hexahedron  in  such  a  situationj  that 
fournf  ]'(«  edj^s  are  horizontal,  and  the  others  are  equally  inclined 
nywsrda  the  horizontal  ptaTie  ;  all  the  sections  but  two  will  be 
knglsll  rectanijjles,  and  the  straight  line,  perpendicular  on  the 
middle  point,  and  through  the  centre  of  the  figure,  is  an  axia« 
— The  kind  of  axis  ia  determined  by  the  figure  of  the  fiection, 
and  one  and  the  same  figure  may  contain  not  only  many,  but 
alw  aiesL  of  different  kinds.  That  axis  in  which  the  fonn  of 
t}ie  section  h  tTiangular,  or  in  which  a  triangle  can  be  inacrib* 
ed  by  connecting  some  df  ita  angles  by  straight  lines^  is  named 
«  rkmnhtAdal  aWi  because  it  occurs  in  the  rhomboid ;  when 
the  form  of  the  section  is  a  square^  the  axis  is  named  piframU 
4ul^  because  it  occurs  in  the  pyramid  with  square  bases  ;  and 
when  the  form  of  the  section  is  rhomboidal^  the  axis  is  named 
primmik^  because  it  occurs  in  the  oblique  double  four-sided 
pri^m,  which  ijs  a  member  of  tlie  prismatic  series.  In  die 
Tabular  \'^iewj  the  Diuniond  is  said  to  have  ntafiif  a^Tcs^  because 
its  primitive  figure^  the  octahedrorij  has  rhotnboidal  axes  tliat 
pass  through  the  centre  of  the  planes^  pyramidal  axes  tliat  pass 
through  the  angles,  and  six  subordinate  axes  that  pass  through 
the  middle  point  of  the  edges.  Zircon  is  8aid  to  have  one  axis^ 
because  its  prhnitive  figure  belongs  to  the  pyramitlal  system, 
in  which  tliere  is  only  one  principal  axis.  Topaz  has  three  axes? 
because  it  beloiigs  to  the  prismatic  scries^  in  wMch  tliere  are 
ttew  priiiciiml  axes. 


The  degrees  of  Hardness  aic  expressed  in  the  Talmlar  View 
by  figures. 


The  fyllowing  are  the  different  degrees* 
|.  Expresses  the  hardness  of  Talc^ 
2,  *         .        .         .         Gyjisum 


Calcareous  Spar 

Fluor-Spar 

Apatite 
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(i.  expresses  die  hardness  of  Felspar 

7,  ,        ,         *         .         Quarts 

8,  -         .        .         ,         Topaii 
p.  ,         ,         r        *         Coninduin 

Id  ....         Diamond 

Tbus^  if  the  hardness  of  &  mineral  is  marked  7»  it  shews 
that  it  is  equal  to  that  of  quartz.  If  the  hardness  is  marked 
7*5/ it  intimates  tliat  it  is  intermediate  between  that  of  quarts, 
mid  of  thtj  next  number  H  or  topasl  By  using  still  smaller 
numbers^  more  minute  degrees  of  hardness  might  be  expressed- 


CHARACTERS  of  the  CLASSES. 

Class  L— EAETHY  MINERALS, 

Tastelesi. 

Specific  gravity  above  U  •- 

Class  II— SALINE  MINERALS. 
If  solid,  there  is  a  sensible  taste*     No  bituminous  smelL 
Sj>ecific  gravity  under  3S* 

Class  HL— METALLIFEROUS  MINERALS, 

TaKdesg* 

S|imfic  gravity  above  IM  f* 

Clasa  IV. 


*  AH  Uu  ApedGc  gravities  in  thU  Tabular  View,  were  taketa  by  Pro« 
•«  Nlobi|  aod  moj  be  depended  on  for  thilr  perfect  necumc/.     It  wtJl 
IViilMi  Ihait  they  occasionany  difTcr  from  thme  in  th<.-  body  of  the  work. 

^  IF^oot  the  cbaracteriitic  of  the  first  and  third  CJas&es  bdng  the  sAmSf 
*\  ^  ^lk^kmm  ihmt  thi?y  ihoufd  be  iirranged  under  one  head»  a  method  wiiicb 
^  iliqikMl  b^  Proffessor  Mobs. 


CLASSES,  OBDEllS,  GENERA,  AND  SPECIES.  XCV 

Class  IV.— INFLAMMABLE  MINERALS. 

If  fluid,  there  is  a  bituminous  smelL     If  solid,  there  is  no 
taste. 

Specific  gravity  under  ]  .8, 


CHARACTERS  of  the  ORDERS. 


First  Class,— EARTHY  MINERALS. 

Order  I. — Gem. 

No  metallic  lustre.     Streak  white. 

Cleavage,  If  there  are  distinct  cleavages,  the  hardness  is 
equal  to  8  and  more ;  if  only  single  imperfect  cleavages,  the 
liardness  is  equal  to  7*5  and  more ;  or  the  specific  gravity  is 
equal  to  3.5  and  more. 

Hardness  ranges  from  5.5  to  10.     At  and  below  6,  the  spe- 
cific gravity  is  equal  to  2.5  and  less,  and  amorphous. 
The  specific  gravity  ranges  from  2.0  to  4.7* 

Order  II. — Spar. 

No  metallic  lustre.    No  adamantine  lustre.     Streak  white. 

Hardness  ranges  from  S.5  to  7*0 ;  if  above  6,  there  are  single 
distinct  cleavages. 

Specific  gravity  ranges  from  2.0  to  3.7 :  if  2.4  and  less,  it  is 
not  amorphous  *. 

Order  IIL 

*  The  cleavages  not  given,  and  therefore  the  characters  of  this  order  in- 
complete. 
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Order  III* — Mica. 

If  no  metallic  lustre,  the  specific  gravity  is  above  2S.  Streak 
tieither  yellow  nor  dark  red.  It*  tlie  specific  gravity  is  iin- 
der  2.2 J  ihe  lustre  is  perfectly  metallic  and  shining. 

Ckaimge.     It  is  distinctly  axifmigible  *,  and  prssitiatoidal  f. 

The  hardness  ranges  firom  1  to  2,5. 

Specific  gravity  ranges  from  1,9  to  5S. 


Order  IV* — Mala^chite. 

No  metallic  luMre*  Stredc  bluCj  green,  brown.  If  white, 
the  specific  gravity  is  2*2  and  less*  Colour  not  inclimRg  to  yeU 
low* 

Ckavagc*  It  is  neither  distinctly  axifrangible  nor  prisma^ 
toitlah 

Hardness  ranges  from  2  to  5*  If  the  streak  is  brown,  the 
hardness  is  less  than  3.5* 

Specific  gravity  ranges  firom  2  to  4*6  ;  if  it  is  leas  than  3.f , 
the  hardness  it  below  3. 


4 


Order  V, — K£aATE> 
No  metallic  lustre*     Streak  colourless.     Sectile, 
Ckam^e*     It  is  neither  distinctly  axifrangible  nor  prisma- 
taUlal, 

Hardness  ranges  from  I  to  £. 
Sjieeific  gravity  ranges  from  4  to  6. 
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Order  VL — Baryte. 

No  metallic  lustre*     Colour  rarely  changed  in  the  streak ; 
if  orange-yellow,  the  specific  gravity  is  6  and  more* 
Hardness  ranges  from  S*5  to  5. 

Specific  gravity  ranges  from  S.3  to  7.2.  If  the  ipecific 
gravity  be  less  than  ^.6^  and  the  hardness  5^  the  cleavage  is 
di-prismatic. 

Order  VIL 

*  In  fLxifr^n^iUt  nuni^rals^  tfid  cli^vagc  b  at  right  ui|ies  to  Xht  prtsin. 
^  In  ^rinnatiJttltit  mijicmla,  there  b  but  a  iiiiglc  cleavage,  iml  which 
b  pttmltet  with  the  «de  of  the  prifim* 
3 


CLASSES,  OKDSHS9  CXKSRA,  AND  SPECIES.         XCVll 

Order  VII. — Haloide. 

No  metallic  lustre.    Streak  not  changed  in  the  colour. 

GeofMige.  If  in  the  direction  of  a  four-sided  pnaata,  the 
hardness  is  equal  to  4  and  less ;  if  axifrangible  and  prisma- 
toidal^  the  hardness  and  specific  gravity  are  below  3. 

Hardnesi  ranges  from  1.5  to  5.  If  the  hardness  is  kss  than 
15,  die  specific  graritj  will  be  2.4  and  less.    Divisible. 

Specific  gravity  ranges  from  2.2  to  5.2.  If  less  than  2.4,  the 
hardness  will  be  2.4  and  less. 


Second  Clas8.--SALINE  MINERALS. 

Order  I. — Fossil  Salts. 
Solid.    Sensible  taste. 


Third  Class.— METALLIFEROUS  MINERALS. 

Order  I. — Native  Metals. 

Metallic  lustre.  White;  yellow ;  red ;  grey :  if  steel-grey,  is 
malleable. 
Hardness  ranges  from  0  to  4. 
Specific  gravity  ranges  from  5.7  to  19.5. 

Order  II — ^Ore. 

If  the  lustre  is  metallic,  the  colour  is  pure  black;  if  the 
hstre  is  not  metallic,  it  is  adamantine,  or  imperfect  metaUic. 
Streak  black,  brown,  red,  or  white.  If  white,  the  hardness  is 
Sfoal  to  5  and  more,  and  the  lustre  is  adamantine ;  or  the 
^edfic  gravity  is  equal  to  4.6  and  more :  if  red  or  brown,  the 
hardness  is  equal  to  3.5  and  more. 

Vol.  I.  g  Hardness 
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Hardness  ranges  from  S.5  to  7*  If  3  and  lessj  the  speciiic 
gravity  h  under  5  ;  if  6.5  and  more,  and  streak  white^  the  spe- 
cific gravity  is  6  and  more. 

Specific  gravity  ranges  from  3i4  to  7*4i  *- 


Order  III, — Pyrites. 

Lufttre  metallic*  Not  lead-grey.  If  pale  steel-grey  or 
whitej  tbe  hardness  is  equal  to  5  and  more ;  If  dark  steel-grey 
or  black,  the  hardness  is  under  5^  and  the  form  tessular. 

Hardness  ranges  from  3  to  0.5. 

Specific  gravity  ranges  from  4  J  to  7*7 1. 
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Order  IV. — Glance. 

Lustre  metallic-  Lead  and  steel  grey ;  black ;  streak  un- 
changed.    If  raalleablej  colour  blackish  lead-grey. 

Hardness  ranges  firom  L  to  S.     If  3j  is  dark  lead-grey. 

Specific  gravity  ranges  from  4  to  7-6,  If  less  than  5^  is  pure 
lead-grey. 
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Order  V, — Blende, 

If  the  lustre  is  metallic,  the  colour  is  blacky  with  a  green 
streak*  If  not  metallic,  the  lustre  is  adamantine.  Streak 
brown,  red,  and  white.  If  streak  brown  and  white,  it  is  tes- 
sular,  with  a  Imrdness  of  3.5  and  more,  and  a  specific  gravitv 
of  4.3  and  less ;  if  streak  red,  the  hardness  is  2.5  and  leas,  and 
the  specific  gravity   Lo  and  more. 

Hardness  ranges  from  1 .  to  4* 

Specific  gravity  ranges  from  3,9  to  BS. 

Order  VI. — Sulphur. 
No  metallic  lustre.     Streak  red,  yellow,  or  white.       If  the 
streak  is  wliite,  the  colour  inclines  to  yellow  or  brown* 

Cleavage ~ 


*  Tbe  chM-acfltrs  oftlus  Order  uiGOinpkte* 

t  The  cHanctrm  of  thu  Order  incomplete. 


<LAiSS8,  ObDXBS,  e£18X&A  AKB  8PBCIX8.  XCIX 

Chtmage.    If  distinctly  prismatoidal^  the  streak  is  yellaW. 
Hardneis  nmges  fkam  14)  to  2^. 
Specific  gravity  ranges  from  I.9  to  3.& 


Fourth  Class^INFIAMMABLE  MINERALa 

Order  I.— Resin. 
iPluid;  solid;  streak  white:  brown;  black. 
Hardness  ranges  from  0  to  2.5. 

Specific  gravity  ranges  from  0.7  to  1.6.     If  the  specific  gra* 
vity  is  1.2  or  more,  the  streak  is  white. 

Order  II.*-jCoal. 

Solid.    Streak  brown ;  black. 
Hardness  ranges  from  0.1  to  2.5. 
Specific  gravity  from  1.2  to  1.5* 


CHARACTERS  of  GENERA  and  SiPEClES- 

First  C^aa^EARTHY  MINERALS. 

Order  1.— GEM. 

Genus  i. — ^Diam  ond^ 
Many  axes.    CleaVage  tessular.    Hardness  =:  la    Sp.  gr^  =a 
14,  3.6. 

1.  Octahedral. 

Tessidar.     Cleavage  octahedral 

g  2  Genus  ii 
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One 


aidft*  Cleavage  pyTamidaL  H&rdn«is^7*5*  Sp*gr-^4.5, 


1.  PyramidaL    Zircon. 
Py?Emid  —  12S*  19';  S-i'  20.   Cleavage  pyramidal^  or  in  ^ 
diredtid^  of  the  lateral  p\aneB  of  tire  prigm* 

Centia  m»-^oRc;NDUM^ 
One  and  many  axes.  Cleavage  Thomboidal ;  pnaniatie ;  octa-* 
hedral.     If  priimatJC,  t^e  specific  gravity  is  3.7  and  mcn-e,  and 
the  hardne&s  8.5  and  more,     Hardnesa  ^  8.0, — 9*0-     Spedfic 
gravity  ~  3-5j — 4.3. 

i.  Octahedral     Spinel)  ^^ 
Tessular.  Cleavage  octahedral.  Hardnesses*  Sp.gr *=  3. 5, — S.i. 

2*  Rhonxboidal     SappMre,  4^. 
Rhomboid  =:  86"  HE\  Cleavage  In  tlie  direction  of  the  rhom- 
boid, or  parallel  with  the  terminal  planes  of  the  regular  six-- 
sided priam.     Hardness  —  9,     Sp*  gr.  —  3.6|^4.3« 

B*   Prismatic.     ChrtfsobtryL 
Friim  =  104*  41'.    Cleavage  prismatotdal,  in  the  direction  of 
the  smaller  diagonal  of  the  oblique  four- sided  priim.     Haid-«* 
ness = 8,5*     Sp-  gr. = 3.7, — 3J* 

Genua  iv< — ANnaLusiTE. 
Three  axes.   Geavage  prismatic,  slightly  oblique^   No  single 
perfect  cleavages.    Hardness  =  7'^*    ^^  fiT*  ^  3«0j— >^S.S, 

1,   Prismatic. 
F^lgm  unknown*     Cleavage  indeterminate  diagonal. 

Genua  \% — Top\z. 
Three  axes.     Cleavage  axifraiigible.     Hardness =8*     Sp*  gr. 
-  3.4,— 3,6. 

I.  Priimatlc* 
Prifi»=  124*  23\ 

Genus  vl 


i 
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Genus  vl — EMEHfttP. 
One  Bnd  three  axes.   Cleavage  prismartotdalj  rhomboidil>    If 
rhomboidal^  cleavage  is  unpertect  axifrangiblej  and  Sp.  gr*=2-8 
and  less-   Hardness  ranges  ftxun  7  5  nearly  to  8.0.   Sp.  gr*  from 
2.6  to  S.2. 

1.  Prismatic.    Etwlase. 
Prisra=il93*S4'*     Cleavage  prisniatoidttl,  in  the  direction  <if 
ihe  smalleT  diagonal*     Hardness^:  7;5*     Sp.  gr*^S*0, — S.2. 

2.  Ehomboid&L     Emerald, 
Di-rhomboid-lSa'  35' ;  90".    Cleavage  most  distinct,  paral* 
Id  with  the  terminal  planes  of  the  regular  aix-sided  prigra,  les« 
diitmct  in  the  direction  of  the  lateral  planes   of  the  pnam^ 
Htrdneas  -  7*5,-8.0.     Sp.  gr.  -  2,6,-2.8. 

Genus  vIL^-Toubh aline. 
One  axis.   Cleavage  rhomboidal.    Hardnfiss==7,0, — 7*5.    S|K 
gr.  =  3.0, — 5*£. 

L  Hhuniboidai. 
ilhotiiboid=133*  36'.     The  cleavage  is  mast  distinct  in  the 
direction  of  the  planes  of  the  rhomboid ;  less  $o  in  the  direction 
of  the  lateral  planes  of  the  six-sided  prism. 

Genut  viii, — CHUVBoLiTEi 
Three  a:ies.     Cleavage  parallel  witli  the  sides  of  a  rectangu- 
lar prism  ;  and  of  these  cleavages  one  is  more  perfect  than  the 
othera.  Vitreous  lustre.  Green.   Hardnes3=(J.5j — 7-0,    Sp.  gr, 
^  5*5^— 13«5* 

1.  Prismatic* 
Prisma  131*  46'    Cleavage  perfect^  in  direction  of  the  smaU* 
CT  diagonal* 

Genua*  ix* — Axinite. 
Three  axes.     Cleavage  prismatie^  very  oblique.     No  perfect 


single  deavQges. 


Not  green.    Hardness— 0*5, — 7-0     S] 


p.  gr.= 
1*  Prismatic 


mi 
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1.  Prismatic. 
Priam  =  Ufi*  54'.     Cleavage  straight  prismatic  =  101'  30'. 

Genus  x. — Garnet. 

One  and  many  axes.     Cleai^nge  pyramidal ;    prismMoiditl  j 
dodecaliedral.    If  prismatoidal,  the  liardnesa  is^  ~  7  and  morc^ 
and  no  pure  vitreous  lu^e.     Hardness  ranges  fro«i  6.5  to  7^5 
Sp.  gt,  tram  3*3  to  4.3.     If  blacky  the  ap.  gr,  is  =  S.8  and  less^ 

I.  Pyramidal*     Vestwian. 
Pyramid  =  li!<)'  SO*;  7+*  12'-     Cleai^e  in  the  direction  of 
the  lateral  planes  of  the  prtsm  ;  in  the  durection  of  the  diago- 
nals of  the  prism  ;  and  aho  in  direction  of  the  terminal  planes 
of  tlie  priiSDi*     Hardness  ;=^  6,5.     Sp»  gr*  =  3,3, — 3 A. 

2*  Dodeeahedral.     Garnet,  ^H 

TeBsukfi     Cleavage  dodecahedral.      Hardness  =  7,0, — ^^. 
Sp*  gf-  =*  9*5,-— 4*3.  ^H 

3.  Prismatic.     Grenaike, 
Prism 3 129"  SCi    Cleavage  prismatoidal,  in  the  directiati  of 
the  smaller  diagonal  of  the  prism*    Hardness  z=  7-0^ — ^7,5,    Sp. 

Genus  %l — CjAOoLiwiTr, 
Three  axes.  Cleavage  unknown.     Black*    Streak,  greenish- 
jrey.     Hanine«s  —  6.5^—7*0.     Sp*  gr.  =  4.0, — 4.2, 

1*   Prismatic, 
Ptiam  — 100'  nearly. 


One  axis. 


Genus  xit — Iolite. 
Cleavage  rhiMnboidal.  Hardness  =  7*     Sp.  gr.  = 


L  Prtsunato^rhomboidaJ. 
Rhonilnnd  unknown^     Cleavage  in  tlie  direction  of  the  late- 
ral aiid  tcmtinal  platicii  of  tlio  regular  six*slded  prism. 

Genui  xiii. 
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Genus  xiii. — Quartz. 
One  axis.    Cleavage  rhomboidal,  not  axifrangible.     Hard- 
ne88=5.5,— 7.0.    Sp.  gr.  =  2,-2.7. 

] .  Rhomboidal.     Common  Quartz,  Syc. 
Rhomboid  =  76*  2'.  Cleavage  in  the  direction  of  the  alternate 
plmes  of  the  double  six-sided  pyramid.    Hardness  =  7-0.     Sp. 
gr.=r2.5,2.7. 

2.  Indivisible.     Opal,  Sfc. 
Form  unknown.     No  cleavage.    Hardness  =  5*5, — 7*P*  Sp. 
gr.  =  2.0, — 2A. 

Genus  xiv. — ^Boracite. 
Many  axes.  Cleavage  tessular.  Hardness  ==  7*0.  Sp.gr. =2.8. 

3.0. 

1.  Octahedral. 
Tessular.     Cleavage  octahedral. 

Order  II.— SPAR. 
Genus  i. — Prehkite. 
Three  axes.    Cleavage  axifrangible.    Hardness  =  6.0, — 7*0. 
Sp.  gr.  =  2.8,-3.0.     Not  blue. 

1.  Prismatic. 
PrismrilOS*.     Cleavage  axifrangible. 

Genus  ii^— Datolite. 
Three  axes.    Cleavage  prismatic,  but  detected  with  difficul- 
ty.    Internally,  lustre  resinous.    Not  blue.    Hardness  =  5.0,«* 
5.5.  Sp.  gr.  =  2.9,— S.O. 

1.  Prismatic. 
Prism  =:  109"*  28^.     Cleavage  the  same. 

Genus  iii. 
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Genits  iiii — ZfiaUTfi- 
Every  kind  of  axk.     Hardness  nuiges  ftom  3^5  to  6.0«      i 
gr*  from  2.0  to  2.5  ** 

J*  Dodecahedral.     Leucke. 
TesiSulEr.     Cieaviige  heataliedral  And  dodecahedral-      H*rd-J 
nets  =  5.5,— €.0<    Sp*  gr.  =  2,4,-2.5^ 

2-  Hexuhedral.     Anakime* 
Teamilat-     Clcavagt:  hexahedfal*     Hardness  ^5>5-     Sp*  gr- 

3.  Rhojnboidiil-     Ckiihfmd^^ 
Rhomboid  :r  93"  48^*    Cleavage  rhomboidal.    Hardness— 4,0* 
— *.5.    Sp.  gr,  =:  2,0,-2,1. 

4»  Pyramidal,     Cross^i^me^ 

Pyramid  —  ISr  58' ;  86*"  36*-    Cleavage  is  either  pyramidal^ 

or  i»  in  the  directioti  of  the  diogonalii*    Hardness  ~: 4.5.  Sp.  gr. 

5i  Di-priamatic.     Laummtite^ 
Vertical  pmm  —^S"^  If';  horiKontal  pri^n  in  the  direirtion  of  ^ 
the  amaller  diagonal  121*  34'.      Cleavage  double-      Harc^ess 
—5.     Sp.  gr*  =r2,3,— 2.4* 

6.  Prifflnadc*    Mcsoi^pe* 

Priam  =91*  25'.    Cleavage  the  same.     Hardness = 5*0,-— 5,5- 
Sp,  gr.  -  2.0,-2.3. 

7.  Prismatoldal^    StilbUe. 
Prism  =  99*22'*     Cleavage'in  the  direition  of  the  smaller  dia- 

goiyd  very  distinct.      Hardiieiis  ^  3.5,-4,0,      Sp.  gr,  =  2.0, — 

a*  AKifVangible.     Apophifiiiie* 
Pynunid  =:  '     Cleaviige  very  distinctly  axifirangibkL 

ib^ess  =  4,5,-5.0,     Sp.  gr,  ^  2,-3,-2,5- 

Genus  iv. 


*  T^  chancCcri  of  tha  GenuM  afc  mcompleiie. 


rLAKKE»,  DEDE^^^  I^KIJKMA  ^KX>  SPKCIKt*. 


Genui  iv- — ^Aeure-spah  ■. 
Thrav  ax^.    C lea v Age  prinnatic  and  prisiuatoidnl.     Blitr. 

1,  Priamatic,     Atttrke  and  Haiiijnc^ 
Frkm  unknowo.    Cleavage  prisnmtic*  Lively  colour.  Hartl- 

2.  PrismatoidiiL     Blue'Spar^ 
Prism  unknown*      Cleavage  prisuuitoidal.      Pale  colours, 
Hardness-5.5j  6.0> 

Genus  v. — ^Felsfam. 
One  and  three  axe».    Cleavage  in  the  direction  of  rectangu- 
lar four  and  reguliir  glx -aided  pristns.     Iniperiectly  ajd-firan* 
gible.     Hardne3s=5.0j — 6,0*    Sp.  gr.^2.5,^ — 2*8* 

I.   Prismatic.     Conwmn  FcUpar^  S^^ 
Priim^lSO**     The  most   distinct   cleavage  \e  Aat  parallel 
with  the  terminal  planes  tjf  the  priirm ;  other  two  leas  distinct, 
parallel  with  the  lateral  planes*    Hardne&a:r6*0,     Sp.  gr*  :z£*5^ 

St  Pyramidal*     Scapolke,  ^r* 
PyTainid=!36'  38' ;  6S'  56V    Cleavage  ia  in  the  direction  ©f 
the  lateral  planes  and   the   diagonals  of  a  rectangular  tour* 
fided  prism.     HardiieS3=5.0,— 5.5*     Sp.  gr.  ^  2*5,-2*8. 

3.  Priamato  Pyramidal.  MeimkUe. 
Pjrrttmid=136*  H2',  63"  22'.  Cleavage  in  the  direction  of  the 
dligonala  of  the  priam*     Hardness  —5.5.     Sp.  gr,  =  t*Bf—%.t* 

4.  Rhomhoidal.     Nepkelhw. 
D!-rhomboid  =  152'  44';    56^15'.     Cleavflge    is    fouifold. 
Three  of  the  cleavages  are  paraUel  with  the  lateral  planes^  and 
one  with  the  terminal  planes,  of  the  six-sided  prism*     Hard* 
nesi&ao*    Sp.  gr.^=2.5,— S.6. 

Geniii  vf 


*  Ziflpi  LmMvU  and  CidaiU  bd«ng  to  this  Getiu*^  bui  their  ipedfic  ch^ 
tKlcFi  b&vc  aot  b«en  aecimielj  atcertomed., 


^ 


cvi         charactehtbtic  oe  tabitlae  view  of  the 

Genufi  yL — Spodumen* 
Three  kxes.     Cleavage  prismatic-      Three  cleavages  parallel 
with  the  axia,  nearly  of  equal  perfection*     Hardne^s^d     Spu 
gT-ZzS.O, — 3.K 

I*  Prismatic. 
Primt  nearly  ^  100*-    Oeavage  threefold ;  two  of  the  cle»- 
Vi^s  "pontllel  with  tlie  lateral  planL's,  and  a  third  with  ttie  shor- 
ter diagonal  of  the  basis  of  the  pri^m* 

Genus  vii. — Kvaititk.  i^^H 

,  Xbr*^  axes.  Cleavage  prismatic*  On  the  most  perfect 
cleavagea,  the  hardness  is  =  5  ;  on  the  angles^  it  In  =  7-  Spe- 
cific gravity  =  3M,^S^7* 

I*  Prismatic* 
Frina  s^  lOS*  50'«     Cleavage  prismatotdal. 

GenitH  viii- — Actgitc* 
Three  axe*.  Cleavage  prismatic.  No  metallic  pearly  lustre. 
If  ctnnniuii  liisitn'  on  single  denvages^  the  hardness  is  —  S  and 
more  I  01  ut  ^tl)eciflC  gravity  below^  S.5»  If  the  lustre  is  resinous^ 
iW  ittioific  ^avity  ^  ^*^  and  more.  Not  blue.  Hardness 
iiMtoi  fttun  i»5  to  7<0.  If  the  hardness  is  6-0  and  more,  the 
iM*c4fte  in^Avity  ^^  S*^  and  more.  Specific  gravity  ranges  from 
V  to  Sth 

1.  Oblique^gtd.    Au^t. 
\\%^%\  c:  9/i*  I  S'>     Oeavnge  indeterminate  diagotial.     Hard- 
,-U^.^^^^     Sp.gT,=3.g,— S.5. 

f,  StraigHuedgrd  Augite*     HorMntdf. 
I  ^  ti4*  Ai'*    CliAvaipeiliftetrrminate  diagonal.    Hard^ 

X  IVimuatmiUd.     Epi^ate, 
i  •  1 1 4*  1*7'.    CU^avagi^  jvHiietiiiMa  priwMialMiidal.    Hard- 

4.  Prmitatic 


CLASSES,  ORDEBS,  GEXE&A,  AJ^D  SPECIES.  CVU 

4,  Prismatic.     Tabular  Spar. 
Prian  :r  105*  nearly.      Cltevage  indetenninate  diagonal. 
Hardness  =  4.5,-5.0.     Sp.  gr.  =  2.8,-2.9. 

Genus  ix. — Schii^ler-Spar. 
Tln-ee  axes.    Cleavage  prismatic.     Pearly  lustre  on  aingle 
deavages.      If  common  pearly  lustr^    the  spedific  gravity. 
=  3j2  and  less,  the  hardness  =  5.5  and  less,  and  colour  green. 
Hardness  ranges  from  4  to  6. ;  Sp«  gr.  from  3.0  to  3.4. 

1.  Green  Diallage. 
Prism  unknown.    Cleavage  prismatoidal.    Common  pearly 
lustre.    Hardness  =  4.5, — 5,5^    Sp.  gr.  =  5.0, — S.2. 

2.  Schiller-Spar. 
Prism  nearly  100".      Cleavage  prismatoidal.     Metallic-like 
pearly  lustre.     Hardness  =:  4.0, — 6.0.     Sp.  gr.  =  3.0,— S,S. 

t.  Hyperstenct 
Prism  nearly  100*.    Cleavage  prismatoidaL     Metallic-like 
pearly  lustre.     Hardness  =:  6.0.    Sp.  gr.  =  3.S, — 3.4. 

4.  Anthophyllite. 

Prism  nearly  106*.  Cleavage  in  the  direction  of  a  rectan- 
gular prism.  The  lustre  nearly  metallic-like  pearly.  Hard- 
Dess  =  5,0, — 5.5.     Sp.  gr.  =:  3.0, — 3.3. 

Order  HI.— MICA. 
Genus  i. — Copper-Mica. 

Three  axes.  Cleavage  prismatic.  Streak  green.  Hardness 
=  2.0.     Sp.  gr.  =  2.5,-2.6. 

1.  Prismatic. 
Prism  unknown.    Cleavage  prismatic. 

Genus  ii. — ^Uranite  or  Uran-Mica. 
One  axis.    Cleavage  pyramidal;  streak  green.    Hardness 
=  2X),— 2,5.    Sp.  gr.  =  3.1,— 3.3. 

1.  Pyramidal, 


CVlll       CUAEACTIfElSTiC  Oft  TABULAH  VIEW  OF  THS 


1*  PynrniidUl* 

Pytimid  ^  95*  If;  144*  S&.    The  only  distinct  cleavage 
IS  that  parallel  with  the  baae  of  the  prtitn. 

Genus  iii.^ — Red  Cobalt  or  Cobalt-Mica, 
Thre«  axea.  Ckavage  priamatic*   Streak  red ;  green.    Hard- 
nets  —  2S,     Sp.  gr.  =  4^  4.3. 

1,  Pri&matlc^     Cvhult^Bkani. 
Prism  unknown.    Cleavage  prisniatoidaL 

Genus  iv* — White  Antimoky  or  Antimony^-Mica- 
Three  axes*     Cleav^e   priam^itie.      Hardnest  :r  1,5, — 

1,  Prismatic. 
E^tiMiL  unknown*     Cleavage  prismatic* 


Genus  v, — Bi.ue  Iron. 
Three  axes*    Cleavage  prismatic.     Streak  white^    Hardneii^ 
=  2.0.     Sp,  gr.  =  2.8j— 3.0* 

I*  Pn«inatic. 
Pngm  unknown.    Cleavage  prkmatoidaii. 


Genus  vL^-Grafhitk. 
One  aiofl*    Cl^vage  rhomboidal.     Streak   black. 
BCBs  =  1.0,— 2.0.     Sp*  gr.  ^  1  9*— SI  * 

1p  HhombQitlal. 
Ehomboid  unknown*     Cleavage  axiiVangible. 


Genus  ^''li.^MicA. 
One  axis.     Cleavage  rhombotdal*     Streak  green ;    white* 
Hardness  =  1-0^^2.5.     Sp.  gr-  =:f.7> — 3.0* 

1.  RhomboidaL     MicUf  Chlorite,  ^x^ 
Rhoniboid  unknown.     Qcavage  paraJlel  with  the  termjnd 
planes  of  the  regular  six-sided  pri« 


I 

I 


CtAiSESf  OROEitSi  GEKEEA,  ANI3  $Pi:crES. 


GiX 


I. 


le  ixis.     Cleavage  rliomboidal.    Streak  white-     Hardiiesa 

1.  Rhombmda]. 
RJiomboid  unknown.     Cleavage  is  parallel  with  the  termi- 
nal planet  of  the  regular  siiL-sided  prism* 


Or<kr  IV.— MALACHITE. 


Mim  — 


^imi~ 


GeXlUt  i< Cot^£tL-GRE£K. 

EeaiCbfni ;  bolryoidal.  Streak  white.  Hardness  3  t.O, — 
3,0.    Sp*  gr.  =  £A— «'^^ 

1.  CoauDOii  Copper-Green. 
No  cleavage. 

Genus  ii. — Mat.achite, 
Three  axes.    Cleavage  priimiatie.    Streak  blue  ;  grten ;  very 
pure.    Hardness  =  $,$^ — i,(X     Sp.  gt*  —  S^j — 3*7- 

1.  Priiniatic.     Bhe  Copper. 

*     Cleavage  uncertain^     Streak  blue. 

*    Cleavage  uucertain.     Streak  green. 

Genus  ju, — OtivEmTf:- 

Many  axes.  Cleavage  pdanmtie ;  tessulajr :  streak  blue ; 
gfeen ;  brown.  If  ati^cak  green  or  blme^  tiie  apecific  gravity  is 
^4  and  more*  or  ^  3  and  lesB. 

Hardness  ranges  Irom  ^23  to  5. 

Specific  gravity  from  2*8  to  4,G. 

K  Prismatic.     Phospkai  of  Copper^ 
Prisma  HO"*      Cl^vage  the  same.     Streak  ernerald-green* 
Hardness  =  5*     Sp.  gr.rr  4*0, — 4.5* 

3.  Di-pristnatic 

•  The  dtaime|er«  of  Pewl-mica  given  ftbovc  by  Profiessor  Mohs^  contain 
I  J  possess  of  ibU  mrneniU     Thin  j;pedc&  is  jia^  incluilcd 


» 


cKAsAriEBrsTic  on  *eAmrLAWymw  0p*tHE 


2^  Di^prisraatie.     Lenticular  Capper. 

Piism  unknown.     Cleavage  in  the  direction  of  the  lateru 

and  temiinal  bevelling  planes  of  an  oblique  four-sided  priam. 

Streak  pale  verdign3-green>  and  sky-blue.     Hardness  ^  ^.5« 

Sp.  gr.  =r2.8j — ^2,9. 

3.  Acicular,     Olivemie. 
PrjBm  unknown.     Cleavage  unknown.     Streak  olive^gne^^ 
brown*     Hardness  ~  5.0.     Sp*  gr,  :=.  4.g,*— #.6 

4*  Hexahedral*     Cwit'-orf. 
Tessular-       Cleavage    hexahedrEl       Streak    olive-greenf^ 
brown.     Hardness  =  S.5.     Sp.  gr.  =  2.9,*-3.0. 

Genus  iv — Em ERALE^CoprsH* 
One  axis.     Cleavage  rhomboidal.     Streak 
Hardness  =  5.0.     Sp.  gr*  =  3.3, — 3.4. 

t ,  Rhomboldal ' 
Ehombofd  z=  123'  58'-     Cleavf^  rhomboidal' 


■gy 


Order  V.-^KERATE. 

Genus  i* — Cohneous  StLvm- 
Three  axes.      Cleavage  invisible.      Hardness  ^  l^O^^-^^CL 

1,  He3cahedral<^ 
Tessular.     Cleavage  not  visible.     Malleable* 

Genus  ii. — Cohneous  Mercubv* 
One  astis.     Cleavage  very  indistinct*     Hardness  =1.0,-2.0* 
Sp.gr.= 

K  Pyramidal^ 
Pyramid  unknown*    Cleavage  indistinct  axi&angible-   Seo 
tilts 


Ottkr  VI* 


M 


TLAl^aESj  OEB£E5|  CElTEEA  AWB  ^ECXV3i 
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Order  VL^BARYTE* 
Genus  i. — Lead-<Spar. 

Oca  and  three  iixes^  Cleavage  rhomboidalj  pyritmldalj 
pfiaBKtic.  Hardness  ranges  fifam  2.5^  to  4-0.  If  above  3.5^  the 
ipedfic  gravity  h  eqasl  to  6.5  and  more*  Specific  gravity 
nngra  &om  6.0  to  7.^* 

L  Tri-prismatic.     Sulphat  of  Lead* 
The  vertical  prisni  — 1:20*;  liorizontal  prism,  in  the  direction 
ufthe  kinger  diagonal^^TO*  31' ;  and  in  the  siimlJer^lOi'  32'. 
Cleavage  h  the  aame*     Hardness  ~  3*    Sp.  gr-  =r  6.3* 

2.  Pyramidal.     Yeilotv  Lead'^par* 
Pyramid  ^9*  40' ;  13r  45'*     Cleavage  in  the  direction  of 
tlie  faces  of  the  pyramid,  or  In  the  direction  of  the  terminal 
planes  of  the  rectangular  four»sided    prism.     Hardness  3  B, 

3,  Prismatic.     Red  Lead^spar. 
Prism  unknown.     Cleavage  in  the  direction  of  a  rectangular 
piiam*     Hardness  i:  2*5.     Sp.  gr.  =  6^0,  6-  L 

4.  Rhomboidal.     Grecfi  and  Bromn  Lead-spar. 
Di-rhomboid  =  141"  47';  81''  4&,  Cleavage  in  the  direction 
of  the  planes  of  the  rhomboidj  and  in  the  direction  of  the  lateral 
planes  of  the  six-sided  priami  HtLrdness  ~  S>5>  40«     Sp.  gr.  =: 

5.  Di-prismatic*     ^f^iie  Lead-spar, 
Vertical  prism  =  117"*  4'*    Horizontal  prism  in  the  direction 
€f  the  smaller  diagonal  =  109*  30'.    Cleavage  the  same*  Hard^ 
nets  =  3.0,  3.5.     Sp,  gr*  -  6S,  6S. 

Genus  n. — BAavTE. 
One  and  three  ^ces.     Cleavage  rhomboidal  and  prtsmatic. 

If  cleavage  rhomboidal,  the  specific  gravity  is  4.3  and  nuire. 
Hardness  -:3*0^  3.5.     Sp.  gr.  =  SS,  4.6, 


RhomboidaL 


OtU  CHARACTEEISTtC  OK  Ti^BU^LAl  VI^W  OF  THK 


].  Rhomboidal*     WklterUe* 
Rhomboid  =91*  ^*'-     The  most  diAtmct  cleavage  la  in  the  di- 
rection of  the  planes  of  the  rhomboEdj  and  a  less  distinct  dea-^ 
vage  parallel  with  the  alternate  planes  of  the  six-sided  pyra^ 
mid*     Hai-dneas  ==  3.0,  3*3.     Sp.  gr.  =  i.2j  4.4. 

2*  Prismatic*     Hcavtf^ar^ 
Prism  =  101^  5S*^     The  most  distinct  cleavage  is  that  paral- 
lel with  the  terminal  planes  of  the  oblique  four- sided  prism  ; 
less  perfect  are  those  parallel  with  the  lateral  planes  of  the 
prism.     Hardness  rr  5,  S.5*     Sp,  gr,  =  4J,  ^£* 

3.  Di-prisnuLtie*     Sirmtiamie* 
Vertical  prism ~1 17*  19^-     Horizontal  prism  in  the  direction 
of  the  smaller  diagonal  =  .     Cleavage  in  the  di- 

rection of  the  planes  of  both  prisms.  Hardness  t=  3.6,     Sp.  gr. 

4*  Axifranglble*     Ceksiinc. 
Priam—  104*  4fi'.     The  most  distinct  cleavage  is  that  at 
right  angles  to  the  axis  of  the  prism ;  another  less  distinct 
cleavage  is  parallel  with  the  lateral  planes  of  the  prism «  Hard- 
nesB  =■  3,0,  3,S,    Sp*  gr.  —  3S,  4.0. 

Genus  iii. — TuNasTEN, 
One  axis.     Cleavage  pyramidal     Hardness  ^  445,  4.5.     Sp* 

i.  Pyramidal. 
Pyramid  =  107*  S6' ;  US'  36'*     The  most  distinct  cleav^^e 
ifl  lilat  parallel  with  the  planes  of  the  primitive  pyramid ;  ano- 
'dicr  less  distinct  in  which  the  planes  are  parallel  with  the  sides 

of  an  acute  pyramid,  (100°  8' ;  150*  20^)  ;  and  a  third  tlie  least 
distinct,  parallel  with  the  common  base  of  the  pyramid  *. 

Genus  iv* 

*  At  jmg«!  4S5,  vol.  it.  it  is  MUted,  through  tni«tiWc»  that  this  ln«t  clea- 
vige  Is  lh«  vnmi  perfect. 


CLASSES,  OEDEfiSj  GEXEUA  AND  HFECISS. 


C3QU 


Geiausiv.^ — ^Calamins. 
One  and  diree  aseat     Cleavage  di-pristnallc ;    rhomboidal- 
If  rliomboidal,  the  sp.  gr,  :=  4.2  and  more.      Hardness  —  5*0. 
Sp.  gr.  r:  3.3, — i.5. 

1*  Prkmatic    Ekctnc  Calamine* 
Vertical  prism  —  09°  56'.    Horizontal  prisin,  in  the  direction 
of  the  longest  diogonaJ^  ^  12Cf  *    Cleavage  is  tlie  same*     Hard* 
nesa  ^  5»0,     Sp.  gr.  ^  3,3j — SM^ 

fi  2*  Rhomboidali     Ccmtfnon  Caianiint^ 

Ehotnboid  about  110',     The  cleavage  is  in  the  direction  of 
tJie  planes  of  the  rhomboid.  Hardness = 5.0.  Sp.  gr*  =  4.2, — 4.4. 

Oentxs  V. — Red  Manganese* 
One  aids.     Cleavage  rhombatdal.  Hardness  =  S,5j — 15.  Sp. 
"gr.  =  3,3,-3.9. 

I,  Rhomboidal. 
Rhomboid  =  .    Cleavage  rhomboidal.     Hard* 

i  =  ^,$.     Sp,  gr.  =  3.3,-3.6. 

Genua  vi. — Sparry  Iron. 
On©  axU.     Cleavage  rhomboidal.     Hardness  ^  3*5, — 4.6. 
Sp,  gr.  ^  3.6,^-3.9. 

K  Spwy  Iron. 
Rhomboid  ~  107*^     The  most  perfect  cleavage  is  in  the  di- 
fection  of  the  planes  of  the  primitive  rhomboid ;  the  least  per- 
fect in  the  direction  of  the  planes  of  a  Aat  rhomboid.     Hard'* 
Bess  ^  3.5, — 1.5.     Sp.  gr.  =  S£, — 3.9. 


Order  VII.— HALOIDE. 

Genua  i.  LmESTON£. 
One  and   three  axes.      Cleavage  prismatic  i    rhomboidal. 
Hardness  ranges  from  3-0  to  4*5.     Sp.  gr.  —  2*5, — 3.£  •. 

1*  Rhomb 


*  This  cbiitiictt?r»  ^t  this  gG&ua  »«  jacomitktc. 
Vol.  L  h 


OUV         CUABACTEBIBTIC  OH  TABUIAA  VIEW  OF  Tift! 

I*  Rhomb-Spar. 
Hhombotd  ^  106°  I5^     Cleavage  rhomboid^.     Hondnets 

S.  Dolomite. 
Rhomboid  ^  107*  22',     Cleavage  rhomboidal*      Hardness 
=  4  0, — 4.5,     Sp.  gr.  =  3.0,^-^-2, 

S*  Limestotie* 
Rhomboid  =  105"  5\  The  most  perfect  cleavage  h  in  the 
direction  of  the  primitive  rhomboid :  less  perfect  deavage  in 
the  direction  of  a  flatter  rhomboid  ;  a  thirds  still  more  itnper^ 
feet,  which  is  parallel  with  the  planea  of  the  eii- aided  prism  i 
and  a  fourth,  the  most  imperfect,  which  is  parallel  with  the 
teTminal  pknes  of  the  six-sided  prism*  Hardness  —  S.O*  Sp.  gr* 

4*  Priamatic.     Arragmtite. 

Vertical  prism  =  1 15*  5(?;  horizontal  prl&ni  in  the  direction 

d  the  shorter  diagonal  lO*)*"  28'.     The  cWvage  is  the  aame^ 

but  most  distinct  in  dte  direction  of  the  smaller  diagonal  of 

the  vertical  prism.     Hardness  —  3,5, — 4^-0.     Sp.  gr,  S,<ij — SAk 

Genus  ii.  Apatite. 
One  axis.  Cleavage  rhomboidal.     Hardnesa  ^  5.0*     Sp.  gt* 

I^  Rhomboidai. 
Di-rhomboid  =  131*  49^;  lOQ^  i28'     The  most  perfect  clea- 
vage ia  parallel  with  the  term  in  ul  planes  of  a  regular  six-sided 
prism ;  and  anotlier,  less  distmct,  parallel  with  the  sides  of 
the  six-sided  prism.     Hardness  =  5.0- 


Genu£  iii*     Fluoh. 
Many  axes*   Cleavage  octahedral.     Hardnesa  ^  4.0*    Sp.  gr* 


1.  Octaliedral* 
Tessular*     Cleavage  octahedral.     Hardness  ^  4*0. 


Genui  iVi 


CLASSED,  OBJIEES,  C£N£SA»  AKO  SFECt£S*  CXV 

Genus  iv^^ — Alum-Stone* 
One  ucii.    deavage  rhon.boidaJi    Hmrdneas  ^  5,0.    Sp.  gr* 

1*  Rhomboidal. 
Rhomboid  unkiiowiu     The  most  distinct  cleavage  paraUel 
with  th^  sides  of  a  rhomboid  ;  another,  leas  di&tliict>  paralleL 
with  the  termiTLil  planes  o4*  a  «i3t-sideil  priam. 

Genus  v— CRVoi.iTi:* 
One  axis.     Cleavage  pyraxnidaL     One  perpendicular  deft* 
vigie,  and  other  two  less  perfect.  Hardness  =  2*5^ — 3.0,  Sp.  gr« 

I.  PjramidaL 
P>Tamid  unknown.  The  most  perfect  cleavage  is  poralM 
with  the  terminal  planes  of  a  rectangukr  four- aided  priim  ; 
■fwther,  less  distinct^  parallel  with  the  diagonals  of  a  rectan- 
gular four-sided  prism  ;  and  a  tliird,  still  less  perfect,  parallel 
mth  the  planes  of  the  pyramid. 

Genua  vi.--«^YFsuJi* 

Three   ajces.     Cleavage   prismatic «     Hardness  ==  1.5,^*^5^5% 
9[KgT.  =:  ^i,f  — 5.0*. 

1.  Prismatic.     An/ti^dritc* 

Prism  r=  1 00*  8'*     Thi  ee   cleavages  perpendicular  to   each 
other.     Hardness  =  3,0^ — S^>     Sp.  gr.  —  2,7, — 3.0. 

•2*  Axi&angible,     Cifprntm. 
Priim  ^   115*  B'.     Cleavage  perpendicular  to  the  axis  OU 
aiifrangible.     Hardness  =  1.5,— 'J.O.     Sp.  gr.  =  2.2,^3,4, 


A2 


Class  IL 
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cla$»  il—s aline  minerals. 

Order  L— FOSSIL  SALTS. 

Genus  L — Roce  Salt. 

Many  axes.    Oe&viige  tessular.     Taste  saHne.     Hardiie» 
s^  f  .0,— S*5.     Sp-  gr.  :=  g.l,— 2,2, 

1.   Hexaliedral. 
Teasular*    Cleavage  hestahedral. 

Genus  ii* — Sal  Ammoniac. 
Many  axes*     Cl^vage  tessul&r*      Taste  pungent  and  un^ 
nous.     Hardnesa  1.5, — 2.0*     Sp.  gn  =  L5, — I*^. 

1.  OctahedraL 
Tessular.     Cleavage  octahedral. 


A 


Genus  iii* — Vithiol, 
One  and  three  axes.     Cleavage  rhomboidal,  pyTVumdal^  anil 
pntmatic.     Taste  astiingent-     Hardness  ^  2,0| — ^.5»     Sp«  gr, 
siLft--g^ 

1.  Rhomboidal*     Green  Vttriol* 
Rhomboid  =  81°  BS\     The  cleavage  is  rhomboidaL     Hjird- 
ness  =  2.0.    Sp*  gr.  =  l.ft— i,0* 

2.  Prismatic.     Bfee  Fitritd^ 
Prism  =  124°  S'.    Cleavage  same.    Hardness  =  £^.    Sp«gT. 
^2.1»— 2.2. 

3.  PyiTOiidaL     If  A^Ve  Fi/Ho^. 
Pynuxud  =  120*  90''.      Cleavage  unknown.      Hardness  =l 
.    Sp.gr. —2.a 

Genus  iv.<— Epsom  Salt. 
Three  axes*      Cleavage  prismatic.      Taste  saline  and  bitter. 
Hardness  =  .    Sp.  gr,  = 

L  Priaioitie* 
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1.  Prismatic 
Pri«B  =  90».     Cleftvage  verj  perfect  ia  the  direotian  of  one 
4if  the  diagoDAU. 

Genua  v. — ^Alvm. 
Blany  azea.    Geavage  iaaai^kr.    Taate  sweetish^  astringent 
mdadduloua,    Hardnesa  =  2.0^—2^.    ^.  gr.  =:  1.7,— 1-8. 

1.  Octahedral. 
Teaaular.     Cleavage  octahedraL 

Genus  vi. — Glauber  Salt. 
Three  axes.    Cleavage  ^smatic    Taste  coolings  saiine^  and 
latter.    Hardnesa  =  1^.  gr.  =  2.2, — 2.5. 

1.  Priamadc.  * 

Prism  unknown.    Cleavage  prismatic. 

Genus  vii.r— Nitre. 
Three  axes.    Cleavage  prisniatre.    Taste  sdine  and  cooling. 
Hsidness  =  2.0.     Sp.  gr.  =  I.9, — ^2.0. 

1.  Prismatic 
Prim  =  .    Cleavage  in  Uie  direction  of  the  shorts 

er  diagonal  of  the  prism. 

Genus  viii. — Natron. 
Three  axes.    Cleavage  prismatic.     Taste  pungent  and  dka- 
line.    Hardness  =  .    Sp,  gr.  =  1.4. 

1.  Prismatic 
Prism  unknown.    Cleavage  prismatic 

Genus  ix.^— Borax. 
Three  axes.    Geavage  prismatic    Taste  alkaline  and  sweet 
Hardness  =  Sp.  gr.  =  1.5, — 1.7. 

1.  Prismatic 
Prism  unknown.    Cleavage  prismatic 

Class  III 
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^^H                 Class  IIL— METALLIFEROUS  MINERALS.           J 

Order  L— NATI\T:  METALS*                     V 

Getius  i. — PlatiNa* 

^^^f             Form  unknoiJi-n.   Cleavage  either  invisible  or  very  imp<^ect 
^^m              Colour  steel -grey,  or  steel-grey  incHning  to  silver-whjte.     Sp- 

^H                gr.  =11.8  to  19^^* 

^^^^^                                              L  Native  Pktina^ 
^^^^1            In  gr&Itis  and  rolled  pieces*    Sp.  gr.  =  17*7- 

^^^^             Colour  steel 
^B               —1:2.148. 

2*  Pallatlium, 
-grey,  iBclimng  to  silvejr- white*     Sp.  gr.  =z  1 LS, 

J 

^^1                   Coloor  pale 

S*  Iridium.                                          ^J 
stecl-gi-ey.     Sp.gr*  =19.5.                                 Jl 

Genus  ii.^ — Gold.                                           ' 

^^1                    Many  axes*     Cleavage  iiot  discernible.  Colour  gold-yellow  ; 
^^1                brass-yellow  ;    greybh-yellow  ;   briiss-yellow^  indmbig  to  sil- 
^H                ver-^white,     Sp*  gr.  ^  l£-0. 

^^^H              TefmiLir, 

1*  Hexahedral                                            1 

Genus  lii. — Silver,                                 ^^ 

^H                  Many  axe^* 
^^1               ill  v^- white* 

Cleavage  not  discernible.  Ductile;  malleable; 

^H                  Tessular. 

1*  Hcxahedral- 

G^nus  iv,^ — Mercuev* 

^H                  Many  axes- 
^1              able.    White. 

Fluid*    Clmvnge  not  di§ceniibk*     Not  malk- 
Hardncss  =  0.— S.O.     Sp*  gr.  ^  1 0.5^—1  sM.        i 

I*  Fluid* 

CLASHES,  OAD£RSy  GEKSEA  AND  8FXCIE8.  CXIX* 

1.  Fluid. 
Fluid-    Tin-white.    Hardness  =  0.    Sp.  gr.  =  13.4,— 1S.6. 

S.  Dodecahedral.    Native  Anwlgam. 
Tesflukr.     SilTer-white.    Hardness  =  1.3.     Sp.  gr.=  ia5. 

Genus  v.— Copper. 

Many  axes.     Cleavage  not  discernible.     Copper-red,     Sp. 

gr.  =  8.V-3-7. 

1.  Octahedral. 
Tessular. 

Genus  vL — Iron. 
Many  axes.    Cleavage  not  descemible.    SteeUgrey,  incU* 
ning  to  silver-white.    Sp.  gr.  =  7*4» — ^7-6. 

1.  Octahedral. 
Tessular. 

Genus  vii.— Arsenic* 
Form  unknown.    Cleavage  unknown.    Tin-white,  inclining 
to  lead-grey.    Hardness  =  SS.    Sp.  gr.  =  5.7>— 5.8, 

1.  Native. 
Probably  tessular. 

Crenus  viii.— SisMUTH. 
Many  axes.    Cleavage  tessular.    Malleable.    White^  indi- 
niiigtored.    Hardness  =;  2.0j — 2.5.    Sp.g.=;8.9, 

1.  OctahednL 
Tessular.    Cleavage  octahedral 

Genua  ix^^— Antxmomv. 

Many  axes.    Cbuvage  tessular.    Not  ductile.    Pure  white. 
Hardness  =3.0/— 3.5.    Sp.g.  =  6.5,1 0.0*. 

*  The  dMuacters  of  this  G«nus  are  ineoniplcts. 


CXX  CHABACTEJtISTiC  Oil  TABULAB  VIEW  0F  TB* 

1 .  Dodecaliedral*     Native  Anlimont/^ 
,    Tessular.     Cleavage  octahedral  aiid  dodecaliedral.     Hard-| 
fiess  3.0,-3.5.     Sp.  gr.  6,5> — 6^8. 

2.  Octahedral-     Aniimonial  and  Arsenwai  Silvtr^ 
TeMular.     Cleavage  octahedral.     HaJ-dness  =  3.5-      Sp,  ^ 
=  8.9  ♦,^10.0, 

Genus  x. — TELLURmii. 
Form  unknown.     Cleavage  unknown-    Tin- white*     Hard- 
ness =  2.0,— £.5.     Sp.  gr-  6A, — 6.2. 

1.  Native. 
Probably  tessular. 


Order  TI — ORE. 

Genus  i — Titanium  OitE. 

One  and  three  axes.  Cleavage  prismatic,  and  pyramidal- 
Streak  white ;  brown ;  bkck^  IT  the  streak  h  brown,  the 
hardness  is  =.  (>.0  and  more*  If  the  j^pecific  gravity  is  4tA  and 
more,  the  streak  is  black,  and  the  mineral  is  slightly  magtie^ 
tic-     Hardness  =5.0^^ — 6.5*     Sp,  gr.  :z  3.*, — 4*8- 

I,  IVismatic.     Sphenc. 
The  vertical  prisma:  136^  50',    The  horizontal  prism  in  the 
direction  of  one  of  the  diagonals  —  120^    Streak  white.  Hard-' 
ueia  =  S-Oj*— 5,5.     Sp.  gr.  =  3 A, — SS^ 

2.  Prismato-Pyramidal.  RuHlc.  Iscrine^  Menachtnr^ 
Pyramid  :r  117*  2';  and  84*"  iS\  The  most  distinct  cleavage 
19  in  the  direction  of  the  lateral  planes  of  the  rectangular  four- 
iided  prism ;  and  another,  les«  distinct,  is  parallel  with  the 
diagonaLa  of  die  prism.  The  streak  is  brown ;  black.  Hard, 
neaa  =  5,5, — 6.5.     Sp.  gr.  =  4.S2. — 4.8, 

3,  Pyramidal. 

*  Th*  Kpedfic  griTity  pf  Moha  h  lower  than  wbat  it  given  in  th^  ttart* 


CLASSMt,  aUBERS,  GEK£%A»  AKIT  SrECISS. 


CXXI 


3,  Pjrmmida],     (Jclakedriie^ 
Pyramid  =:  97*  38' ;  137*  10'*    The  moat  perfect  cleavage  ia 
In  the  direction  of  the  faces  of  the   pyramid ;    another,  less 
perfect,  h  parallel  to  the  common  ha&e  of  the  pyramids.  Stre^ 
white-     Hardness  =  5*5, — 6.0.     Sp.  gr~  ^3i8j — S.Q, 

Genua  Ox — Red  CopPiR-OaEt 
Manf  axes.    Cleavage  tessukr.     Streak  red*     Hardness  = 
3.5.     Sp-  gr-  ^5*6, — 6.0* 

1.  Octahedral. 

Tessular*     Cleavage  octaliedral* 

Genus  iii. — Tjn-Ohe. 
One  axis*     Cleavage  pyramidal.     Streak  not  black*     Hard- 
mew  =  6.0,— T*0»     Sp*  gr.  :=  6.3,^7.0. 

S.  Pyramidal. 
Pjramid  —  1ST  3€f  ;  6l*  ^2\     The  most  perfect  cleavage  is 
m  the  direction  of  the  lateral  planes  of  a  rectangular  four^ 
aided  prism :  and  another^  lea*  perfect,  in  the  direction  of  the 
di^gDoals  of  the  same  ptism^ 

Genus  iv. — Wolfram. 
Three  gates.      Cleavage   prismatic*     Streak   dark  reddiah- 
brown ,     Hardness  =  5 .0# — 5. 5*    Sp*  gr,  =  '7  ♦  1 1- — 7.  *^ 

1.  Prisinatic. 
Prism  ^120*.      There    is    always    one   di&tinct   cleavagej 
which  is  parallel  with  the  longer  diagonal  of  the  prism ;  and 
another,  less  distinctj  in  the  direction  of  the  ihorter  diagonal  '* 

Genus  v.— Tan  t a  lu  m-0  n  e. 
Three  axes*     Cleavage  unknown*    Stre»k  dark  brownish- 
black* 


*  In  ibe  t£zlf  the  most  perfect  ck&vage  is,  ihrough  mifitakef  said  to  be 
pmUel  wilh  tb«  thoTter  diagODil* 
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black.    T  iintir  iiiBiij)  umiitiMdlliiJMkwHiitinr     Hiidiie»=: 

I,  Prismatic. 
Prism  unkwywn. 

Genus  vi. — ^URANniM-ORB. 
Form  imknown.     Cleavage  ur.known*     Streak  Mack  and 
^iilteiuiig.    Hardness  =  5.5.    Sp.  gr.  r=  &4,— 6.& 

1.  Indivisible. 
Reniform.     Massive. 

Genus  viL — CERiuM-OftB. 

Tbree  axes.  Cleavage  either  prismatic  or  invisible.  No 
petaUic lostie.  Streak  white;  grey.  Hardness  =  5.5.  Sp.gr. 
^S.5,—5.0.  .       .  - 

I*  PrismetiQ. 
.  Prism  crlir*    Sp.gr.  =e5.Sj — 4^     .        - 

i.  Indivisible. 
Massive,    Harness  =5.5.    Sp,  gr.  =  4;6>— 4  5. 

Genus  viiL — Chrome-Ore. 
Three  axes.    Cleavage  prismatic.   Imperfect  metalliclustrew 
-Stvaak  dark  brown.    Hardness  =;;  5.5.    Sp.  gr.  =  i.4^ — i.5, 

1.  Prismatic. 
Prism  unknown.    Cleavage  impeiiect. 

Genus  ix. — iRON'^Oak. 
One  and  manj  axes.  Cldat^ge  Ybombcndal ;  prismatic;  te»- 
sular.  Streak  black ;  red;  yellowish ;  brown.  If  the  sfreak 
is  blacky  it  affects  the  magnet  poWerftillj;  if  the  streak  ia 
•brown,  ihe^bavdness  is  =:  5.5  and  less.  Hardness  =r  5.0^-^^. 
■Sp.  gr.  z:  8.8,— 5.2. 

1.  Octahedral. 
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1,  OcUhedml.     Misgttetic  Irtm-Orr, 
Teasukr.     Cleavage  octahedral*      Slreak  black.     Hardnesn 
=  5.5,— 6.5.     Sp.  gT.  =  4*8,^^.2. 

2.  Eiiomboida]^  Iran-glaacft  crid  Iroft'Qre^ 

Rhombaid  =  S7"  &'*  The  most  perfect  cleavage  is  pai^Uel 
witk  the  plan^  of  the  primiUva  rh  jmboid ;  jmd  another,  lens 
perfect,  which  is  parallel  with  the  lateral  planes  of  the  six- 
iided  prism  or  table.  The  streak  is  red,  or  reddish- brown. 
Hardness  =:  5,5,— B^,     Sp.  gr,  -  4.9,-5.2, 

S*  Priimatic.     Brtm'n  Iron^re. 
Prism  unkuown.      Cleav^age  prismatic*      Streak  j«Jlowijli« 
brown*     Hardness  =  5*0,^-5.5*     Sp*  gr.  ^=  3,8^ — *.^. 

Genus  x. — MaKoanese-Ork. 
Three  axes.      Cleavage  prismatic^      Streak  black.     No  ac- 
tum on  the  magnet.      Hardness  ==  it5j — 5.0?     Sp.  gr^  4*4^-^ 
4J. 

1 .  Prismatic*     Grc^  Manganese  Ore,  4^. 

FHim  nearlj'  =l  lOO*.  Cleavage  the  same,  but  most  perfect 
m  the  direction  of  the  longer  diagonaL 

Order  HI— PYRITEa 

Genua  I*— Njckel  Pyrites.     Copper^NickeL 

Three  axes.  Cleavage  unknown.  Copper*red-  Hardness 
=  5.0,-5*5,     Sp*  gr,  7*5,— 7  J. 

1.  Prismatic* 
Pnim  unknown. 

Genua  ii, — ^AniENtCAL  Pyrites, 
Three  axes.     Cleavage  prismatic*     ^^Tiite,  and  pale  steel- 
grey,  if  white,  tiie  Hpecific  gravitj-  is  =.  (>,g,  and  less  ;  if  stad* 
fr«y  the  specific  gravity  i*  ^  6,9  and  more.     Hardness  =r  5.0, 
•^JX    Sp.  gr,  :^  5*7* — 7^4. 

1,  Prismatic* 
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1.  Prigmatic. 
Pmm  unknown.     Cleavage  unknown.     Steel-grey.     Hard' 
ness  ^  5.0,^ — 5,5.    Sp,  gr,  6.9j^ — 7*** 

2*  Di-prUniattc,     Comman  Arsenkal  Pyrites^ 
The  vertical  prism rr  111''  18'.     The  horizontal  prbrn  ^ 

,     Cleava^  in  the  direction  of  the  vertical  prism. 
Hafdness  ^  53 ^ — 6,0.    Sp.  gr.  =^  5-7? — 6.2. 


Genu^  iii,^ — Cobalt  Pyrites. 
Many  axes*     Cleavage  te&sular.     White;  also  inclining  to 
red  and  eteel-grey.     Hardness  zr  5.5.     Sp.  gr*  =^  6.0,^^.6. 

1*  HexaliedrdJ.     SUver'mhite  Cobalt. 
Teasular*     Cleavage  hexaliedral.     Sp.  gr.  ^  6*1,-6.5. 

2.  Octahedral.     Tin  white  and  gre^  CGhaU* 
Tessular,     Cleavage  octahedral|  but  in  genernfid  very  tndii^ 
tinct    Sp.  gr.  =  6.0,-— 6.6. 


1 

[Li 

ing  to 
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Genua  iv.^ — Iron- Pyrites. 
One  and  many  axes.      Cleavage  rhomboidal;    prismatic 
tessular  ,*  bronze-yellow,  occasionally  inclining  to  copper-red. 
Hardness  =  3.5^—^-5.     Sp*  gr.  =  4.4, — 5.0. 

1.  HexahedraL     Cotnmon  Iron-P^ntes. 
Tessular.      Cleavage  hexabedral.      Hardness  =  6.0j — 6.^ 
Sp.  gr.  =  4.7,-5.0. 

g.  Prismatic     Radiated  Pt^rltes^  ^, 
Priam  =  106"  ^^*>    Cleavage  the  same  ?     Hardness  ~  6,0j 
^S.     Sp*  gr.  =^  4.7,-5.0, 

3.  Rhomboidal.     Magnetic  Pyrites ^ 

Rhomboid  unknown.     The  most  perfect  cleavage  is  in  the 

direction   of  the   terminal  planes  of  a  six-sided  pHsm ;    &nd 

another,  less  perfect^  in  the  direction  of  the  lateral  planes  of 

a  aix-sided  prism.    Hftrdness  ^  3.5^ — 4.5.  Sp.  gr.  =  4^4^, — 4.6. 

Centis 


1 
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Genus  V,^-C*OPP£R-PvRlTES. 

Many  axes*     Cleavage  t^sfular^     Brass-yellow  ;  steel-grey  ; 
tn>ii-bLick.     Hardneaa  —  3.0, — 4.0-     Sp.  gr*  —  4*1,  4.9. 

1.  OctAheclTa]*     C<fniman  CoppcT'Pifntrs. 
Tessttlar*      Cleavage  probably   octahedral.      Brass-yellow. 
Hardne&i  =  3.0^ — 4-0*     Sp.  gr.  ^  4.1 , — 4-2, 

fi.  TetrahedraU     Grcif-Copper. 
Tessukr-     Cleavage  probably  oetahedraL     Steel-grey  and 
iron-black.     Hardness  ^  3*4     Sp,  gr*  =  4*4,-— 4*9. 

Genus  vL — Tin-Pyrites* 
^fttti-grey,  indtmng  to  brass*yeU€?w*     Sp»  g?*  =  4,3, — 5*0- 

L  Com|Nict 
Masai  ve- 

Order  IT^GLANCE. 
Genua  i. — Copper-Glance* 
One  axis*     Cleavage  rhomboidal.     Blackish  lead-grey.  Sec- 
^,and  nearly  malleable.    The  intensity  of  the  lustre  increased 
in  the  str^k.     Hardness  =  2.5^ — 3*0.     Sp.  gr.  5,5, — 5.8. 

1.  RhomboidaJ. 
Rhomboid  unknown*    The  eleavsge  is  in  the  directian  of 
the  lateral  planes  of  a  six-sided  prism  ** 

Genus  ii. — Si LVEn- Glance* 
One  and  many  axes.     Cleavage  rhomboidol,  or  not  discer- 
nible*    Blackish  lead-grey,  and  iron -black.     If  blackish  lead- 
grey,  or  the  intensity  of  the  lustre  increased  in  the  streak,  it 
is  malleable^  and  the  sp,  gr«  :=  6*9  ^^d  more* 
Hudnesa  —  S.O,— 2.5.     Sp.  gr*  =  5.7,— 7S> 

1,  Hexabedral. 


rseXVi       CHAEAC*I£BTST1C  OB  TABULAR  TtEW  Cff  TWK 


Tesstikr.    Cleavage  not  discennble*    Sp*  gr»  =  6~$, — 7*2* 

2.  RhomboidziL     Brink  Sih^er-Glnncc. 
Rhomboid  unknown,     Sp*  gr.  =  5*7* — 6.1. 

Genua  iit*OAi.EKA  oh  LEAD-Oukncm* 
Many  area^     Cl»vage  tessular.     Pure  lead-grey*      Hafd- 
B.5.     Sp.  gr,  =  7>— 7  6. 

1*  Hexabedral.     Common  Gaifna, 
Tessttlar*     Cleavage  hexahedral. 


I 


Ctenus  !¥* — Black  Tellvricsi* 

Three  ajLes*     Cleavage  perfect,  accprding  to  one  direction. 

Bladtish   lead'grey*      Not  malleable^       Hardness  ^  1 , — 1 .5^ 

Sp.  gr.  =1  7.0,-7*2, 

1.  Prismatic*  S 

Prism  unknown*     Cleavage  priimatoidal  or  axifrangible. 

Genus  Vr MOLYBDCNA. 

One  axis.     CleflVa^:^e  rhomboldal.     Pure  lead 'grey.     Flexi- 
ble.    Hai'dness  r:  1* — 1.5.     Sp,  gr*  =  4,4, — %.6* 

1.  RhoTDboidal. 
Rhomboid  unknown.    Single  cleav^ej  parallel  with  the  ter-* 
minal  pknes  of  a  »lx-&ided  prisni,  or  the  laCeral  planes  of  a  sii.- 
mled  table. 

Genus  vi* — Gold-Glance. 
Three  axes.     Cteavage  priematic ;  not  mtifrangible.     Pure 
steel-grey-     Hardness  —  I  *5, — g.O,     Sp.  gr.  —  5*7, — 5*S^ 

U  Priematic  Oold-fFlance*     Grap^^  mid  TeS(m  Tdivfium^ 
Prism  unknown*     Cleavage  pTiamatic^ 

Genus  vii — Bismcth-Glance. 
Three  axes.     Cleavage   prismatic.     Lead-grey.      Harthiev 
=  £;,0,— ^,j.    Sp*  gr.  =  6.1, — ti.4* 

i.  Aeicubib 
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I.  Acicular* 
fiism  mksmym*     Cleavage  imperfect-      Dark  lead  grey* 

S«  Frkmatie- 
Frton    uiUcnowiu      The  cleftvage  m  parallel  tti  the   ndet 
md  lothe  short  diagonal  of  an  ijjiiqiie  four-sided  priiUL    Lead-* 
grey,     HardDess  =  2.0,^2,5.     Sp,  gr.  r:  5lj — tJ.4- 

Genus  viii* — AnriMomrMuKyct. 
Three  axes.  Cleavage  prismatio  Le^d-grej' falling  into  black- 
ish Bud  steel-grey.     If  it  passes  into  steel-grey,  its  cleava|pe  it 
sjdB'angible  ;  infleKtble ;  sectile*     If  it  passes  into  lead-grey i  Is 
bnttlc.     Harinesft  :^  2.S.     Sp-  gr,  =  4.0,-5*8. 

1,  Frismatoidol.     Graf  Antifnony» 
Prism  ^=  -     Cleavage  perfect  prisnuitic*     Hardnesi 

=  t.O.     Sp.  gr.  ^  4-0^ — 4.6. 

2*  Axifrangible.     Bmmmiite* 
FHam  miknowiij      Cleavage  axi&ongible*      Its   colour  It 
bkduah  leid-greyj  &lling  into  «teel-grey,     Hardnesa  =  S*0,-^ 
%5.    Sp.  gr.  5.5,— 5.5< 

3*  rrismatic^ 
t^sm  unknown.     Cleavage  in  direction  of  tlie  smaller  dia^ 
fonal.     Bkckiiib  lead*grey.     Hm^dness  ==  2.5, — 3.0.     Sp.  gr. 

Older  V.^BLENDE- 

Gcnus  L — MAK04Ni^S£  Blende.     Su!phuret  of  Manganeit. 
Three  axes.    Cleavage  prisinatic.     Streak  greenish-     Hord^ 
ficu  =  3,5, — 4.0.     Sp.  gn  =  3.9, — 4.0- 

1,  Prismatic- 
ftlmn  unknown.    Cleavage  prismatic^  but  very  imperfect. 
^H^  Ge^ttii  li. 
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Getius  iL — Zi!fcvBLeND£*     Blende* 
Many  axes.     Cleavage  tessular.     Streak  brown  and  wWtet 
ttttdnesft  3.5, — 1*.0.     Sp.  gr.  =  i.O^ — 4.2. 

I.  Dodecobedral. 

Tesaular.     Cleavage  dodecahedral. 

Genua  Hi. — ^Antimony-Blende*     Red  Aniimm^^ 
Three  axes*    Cleavage  priamatic.      Streak  re<L     Mordneia 
=  LO,— L5*     Sp,  gr,  =  4.5,-4,6. 

I.  Prismatic 
Pfism  unknown*     Cleavage  prismatic. 

Genua  iv* — Eu8y-Blende* 
One  axis.     Cleavage  rhomboidal*     Streak  reddish.     Hard- 
ness =  2.0,-2.5.     Sp,  gr.  5S, — 8.2. 

1*  Rhoraboidal-     Red  Silver. 
Rhomboid  =  109°  ^^*      Cleavage  rhamboidal*      Hardness 
zz  2*5.     Sp.  gr,  5.6,-5,7. 

3.  Prismato-rhoniboidal.     Cinnabar. 
Rhomboid  =  *    Cleavage  in  the  direction  of  fhc 

aides  of  the  six-sided  prism.     Haidneaa  ^  sJ.O,— 2.5,     Sp.  gr, 
=  e.7,— 8.2. 

Genus  V^^-SULPHUR. 

Three  axes*    Cleavage  prismatic.     Streak  yellow  and  ivhite 
Hardness  =  1 .5,-2*1.     Sp,  gr.  zz  2.S  }SS* 

Order  VI.— SULPHUR. 

Genua  i^ — StJLPHCR. 
Three  axes*     Cleavage   prismatic-      Sdreak  jeUow;  white. 
Hanlnesa  3  1*0,— i*5*    Sp*  gr.  =:  1.^—3-6* 

1.  Red  Orpiment  or  Hemi-prismatic  Sulphur. 
Prism  107*  *2'.     Cleavage  in  ilie  direction  of  the  diagonals 
of  the  prism,  but  imperfect     Hardness  ^  1.0, — 2.0.     Sp.  gr* 

2.  Yelbw 


CtiASSSS,  OtDSBS,  CfEXEftA,  AND  snClXt.        CmX 

2.  YeUow  Orphnent  or  Priamatoidal  Sulphur, 
hinl  unknown.    Cleavage  primmatoidal.    Hazdneaa  =  1.5^ 
— £.a    Sp.  gr.  =  3.4,— ^.6. 

3.  Prismatic  Sulphur. 
Prim  lOr  19^;  84*  24^:  fiasia  =  102*  41'.    Cleavage  pris- 
matic and  axifirangible.    Hardness  =:  1.5,--^.5.    Sp.  gr.  =  1.9> 
—11. 


Class  IF.— INFLAMMABLE  MINERALS. 

Order  I.— RESIN. 

Genus  L — ^Honeystons. 
One  axis.      Cleavage  pyramidal.      Hardness  =  2.2>— 2.5« 
Sp.gr.  =  1.4,— 1.6. 

1.  Pyramidal 
Pjrramid  =  118*  4';  93*  22^.    Qeavage  pyramidaL 

Genus  ii. — ^Mineral  Resin. 
Widkmt  form.    Hardness  =  0,-2.2.    Sp.  gr.  =  0.8,— 1.2< 

1.  Yellow  Mineral  Resin  or  Amber. 
Solid    Yellow  and  white.    Streak  white.    Hardness  ==  2.0, 
-2A    Sp.  gr.  =  1.0.— 1.1. 

1  Black  Mmeral  Resin.  Naphtha,  Petrolam,  Mineral  Pitch,  4<c« 
Solid  and  fluid.      Black;   brown;   red;    green.      Streak 
black;  browa;  yellow  ;*"green.    Hardness   0. — ^2.0.    Sp.gr. 
zOSy— 1.2. 

Order  II.-4:0AL. 

Genus  i.— Coal. 
Amorphous.    Black ;  brown.    Hardness  :±=  1.0,*-^.5.    Sp. 
gr.  s  1.2^—1.5. 
Vol..  L  r  1   Brown 
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I.  Brown  CoiL 
BrofWiL    Low  vetinoiiB  iugtrei    BitiiimBoiii  undL    Hud« 
ness  =  0.-*>1.0.    Sp.  gr.  =  1.0,— 1.9. 

£.  Black  CoiL 
Blaek.     Higber  retiiums  lustre.     Hardness  ^  ^0^-^.5. 
Sp.  gr.  =  1.2>— -1.4. 

3.  Glance-CoaL 
Black.     Partly  imperfect  metallic  lustre.     No  bituminous 
smelL    Hardness  =  2j0,— 2.5.    Sp.  gr.  =  1.3. 
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MINERAL  SYSTEM. 


CLASS  I. 

EARTHY  MINERALS. 


'     Ordbr  I.—GEM. 
Genus  I.— DIAMOND. 

1  HIS  Genus  contains  but  one  species,  viz.  Octahedral  or 
Common  IMamoncL 

1.  Octahedral  or  Common  Diamond. 

Demant,  Werner. 

Octaedrischer  Demant,  Mchs- 

Adimas,  PUmiu,  Hist  Nat  L  xxxvii.  c.  4.^ — ^Alumen  lapido- 
ram  pellttddissimum  hyalinum^  Zrtn.— -Gemma  vera  colore 
aqueo,  C8WAet».-*-Diamant^  Rom6  de  Lisle,  t  il -p.  ISO-"^ 
Quartsum  nobile^  Bom.  t  i.  p.  56. — ^Diamond^  Kirw.  vol.  i. 
p.  SQS^ — ^Diamant,  Eeiner,  b.  ii.  s.  54.  Id.  Emm.  b.  i.  s.  187* 
•*»Le  Diamanty  Brock,  t  i.  p.  153.  Id.  Hany,  t  iii^  p.  287**— 
Diamant,  Beuis,  b-UL  s.  198.  Id.  Lud.  b.  I  s»57«  Id.  Suck. 
ir  th.  8.  80,-85.  Id,  BprteU,  s.  S$S,  335.  Id.  Mohs,  h.  i.  s.  3,- 
16.  IfL  Haberk,  u.  l6l.  Id.  Lucas,  p.  91.  Id.  Brong.  t  ii. 
Vol.  I.  A  p.  53. 


a 


C£K*1.  DiAJlOKDi 
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p.  58.— Diamant,  Srard^  p*  205.  M  Sfefcn^f  h*  L  s,  3, — Dta- 
mondj  Kid,  voUi*  p»31* — L,a  Diitmant,  Hau^j  Tabl*  p»69'^ 
Dcmant,  //ijj?!  b.  i.  s,  358.  W  Hott*.  Handb.  b.  i.  «.  59, — Di^ 
mondj  ^fitj/ij  p*  58* 

E^eieffml  Characters. 

Tjie  mast  common  colouri!  of  the  Dmmoncl  are  whii 
and  grey.     The  viuncties  of  white  are,  snow-white,  grey- 
ish-w  hi  te,  and  yellowish-white ;  of  grevj  ash-grey j  snioke- 
grey,  bluish-grey »  pearl -grey  ^  yellawish  and  greenish  grey 

Besides  these  two  ojlours,  it  occurs  blue^  ire<lj  bro 
yellow,  and  green* 

Of  blucj  the  only  variety  is  mdigo-blue,  which  appeal's 
to  pass  into  red. 

Of  red,  the  varieties  are  rosc*red  and  eherry-red ;  fi 
the  latter  it  passes  into  clove-brown  and  ycllowish-browa^ 
from  this  into  ochre^yellow,  orangivyeUow,  wine-yell< 
lemon  and  sulphur-yellow;  further,  into  siskin-green^  as. 
paragus-green,  pistachio-green ^  leek-green^  and,  lastly,  into 
mountaiur-greeu:  wliich  latter  parses  into  greenj»h-grcy,  and 
gl'eenish- white*  J 

The  clove-brown  passes  into  blackish-browiij  pitch-blacky 
and  greyish -black. 

Of  all  tlie  cohjurs,  blue  and  bkick  are  the  rarest.  ■ 

The  colours  are  generally  fiale  and  light,  seldom  deep, 
and  very  seldom  dark.     It  exhibits  a  most  beautiful  pla; 
of  colonrsj  in  the  direct  raya  of  the  sun,  or  in  eandlc-lighl 
particularly  when  cut 

It  occurs  in  rolled  pieces,  in  indeterminate  angular  ai 

spherical  grains ;  also  crystallised  in  the  tallowing  figures 

1.  Regular  octaliedrunj  in  which  each  plane  or  Ibce  u 

incUned  on  the  adjacent,  under  100^^  SB'  Iff;    The 

face^  arc  eltJter  straight  or  convex,  and  of  these 

varieties 


•IS.1.  OIX.]  SF.  1.  OCTAHEDRAL  DIAMOND.  3 

TBiieties  the  convex  or  curvilinear  are  the  most 
firequent*.  This  is  the  fundamental  figure,  or 
that  from  which  all  the  others  may  be  derived. 
Is  represented  in  Fig.  1.  PI.  I.  When  the  planes 
of  the  octahedron  become  alternately  smaller  and 
larger,  it  passes  into 

SL  a  simple  three-sided  pyramid,  which  is  truncated  on 
all  the  angles.  Sometimes  the  apex  is  very  deeply 
truncated,  and  then  there  remains  <Hily 

S.  A  s^ment  of  the  octahedron.  Sometimes  two  of 
these  s^ments  are  joined  by  their  basis,  and  form  a 

4.  Twin-crystal. 

Other  varieties  of  form  arise  from  the  octahedron,  by 
alterations  of  its  edges. 

5.  Octahedron,  in  which  all  the  edges  are  truncated. 

The  truncating  planes  are  cylindrical  convex  -f*. 

6.  The  octahedron,  flatly  bevelled  on  all  the  edges. 

The  bevelling  planes  are  also  convex. 

7.  The  octahedron,  bevelled  on  all  tlie  edges,  and  the 

bevelling  planes  once  broken. 
When  the  truncating  planes  of  the  variety  5.  become 
so  large  that  they  meet,  and  the  original  planes  of 
the  octahedron  disappear,  there  is  formed  a 

8.  Rhomboidal  dodecahedron,  with  cylindrical  convex 

faces,  which  is  sometimes  very  short,  sometimes 
much  elongated  ^. 

A  2  When 


primitif,  Haiiy.— Rcmii  6$  Liile,  t  iL  pw  191.  PI.  3,  iSg.  1. 
t  Dtamtnt  pkm-convcK*  Haiiy—Bom^  de  Llde,  t  it  p.  195.  var.  1. 

t  Diamaat  qtaraidal  conjoin^  UtSij^JUmli  de  Lisle,  p.  198.  var.  4. 


When  the  bevelling  planes  of  variety  &  become  eo 
large  thai  die  origiiiat  planef^  iliBappear^  there  1^ 
fomied 
9.  An  octahedron^  with  convex  faces,  in  which  each 
b  flivided  into  three  triHxigular  ones.  The  di- 
iiding  edges  nto  frDiii  tlie  middle  pjint  of  each 
face  to  the  angles.  The  crystal  has  thus  £4  equal 
convex  triangular  faces  *« 

Wheii  the  broken  bevelling  planes  of  tlie  variety  X 
become  so  ]prge  thai  tliey  nicety  »nd  the  original 
faces  of  the  octahedron  disappear,  there  is  formed 
an 
10*  OctaJicdron,  widi  convex  faces,  and  in  nitich  each  h 
divided  inUi  six  faces  or  planes.  In  this  Bgure, 
the  dividing  edges  run  from  the  center  of  each 
face ;  tlirec  to  the  angle!*,  and  three  to  the  middle 
of  the  edges  f .  The  crystal  consists  of  48  equal 
curved  faces,  and  ha^s  a  rounded  appearance^  Fig.  % 
PL  h 

The  rhotnboidal  dodecaliedron,  var.  8.  affords  the 
following  varieties  of  form : 
11-  Rhomboidal   dodecahedron,  with  diagonally  bnoken 
planes,  and  all  tlie  planer  broken  or  divided  in  the 
cUrection  of  the  smaller  diagonal  J. 

Wheij  the  prisni  of  the  dodecahedron  becomes  lower, 
and  the  acuminations  on  both  ends  mod,  there 
originalefi 

12.  A 


•  lom^  4e  ioilc,  p.  1&6.  Tar.  2.  PL  3,  £g*  IT. 

f  Diiroint  Ephetoldal  se^Ktuplei  Hau;^^Rom«  dc  LMe,  p,  IffT,  vaf.  |h 

%  Umai  de  IMut  P*  tOO.  Ttr.  S.  f i  1  fig.  €1* 


omn.l.  cm.]        sp.l.  octaredbal  diamond.  6 

12.  A  flat  double  three-sided  pyramid^  in  which  the  Isu 
tend  planes  of  the  one  are  set  on  tlie  lateral  planes 
of  the  other,  and  the  edge  of  the  common  basis 
sometimes  truncated. 

Lastly,  if  we  conceive  two  rhombcndal  dodecahedrons 
.pushed  inlD  each  other  in  the  direction  of  their 
length  to  sudi^  an  extent,  that  the  lateral  planes 
almost  entirely  disappear,  and  that  scarcely  more 
than  the  acuminations  remain,  and  further,  that  one 
prism,  in  regard  to  the  other,  is  turned  round  ^th 

-  of  its  circumference,  so  that  the  acuminating  planes 
of  the  one  dodecahedron  rest  upon  those  of  tlic 
otlier,-«-4uiother  twin-crystal  is  formed,  which  may 
be  thus  described : 
13.'Veiy  flst  double  three-sided  pyxmiid,  widi  cylindri- 
cal convex  faces,  the  lateral  faces  of  the  one  set  on 
the  lateral  faces  of  the  other,  and  each  angle  of 
the  common  basis  flatly  acuminated   with   four 

'  planes,  which  are  set  obliquely  on  the  planes  of  the 
two  pyramids.  These  acuminating  planes  are  the 
remains  of  the  lateral  planes  of  the  dodecahedrons. 

If  the  planes  of  the  dodecahedrons  are  divided,  there 
is  formed  a 

14.  Very  flat  double  six-aded  pyramid. 

15.  Cube,  truncated  on  the  edges. 

The  crystals  are  generally  very  small,  seldom  sraaU,  and 
very  rarely  middle-sized.  Those  of  a  greater  magnitude 
are  uncommonly  rare. 

The  crystals  are  all  around  cr}'stallised. 

The  surface  of  the  grains  is  either  rough,  granulated, 

or  uneven ;    that  of  the  octahedrons  generally  smooth ; 

in  the  dodecahedron,  and  the  other  forms  which  ori^nate 

ftoni  the  truncation  and  bcvelment  of  tlie  edges  of  the  oc- 

A  3  tahedron, 
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tahectron^  the  surface  is  rough  or  streaked ;  and  that  of  ilie 
twiu*4TvstaI  var.  13.  is  granuktei 

•  Externally,  die  aiiiootJi  surface  of  tlie  cryitala  ifi  spl^w 
dent ;  of  the  streaked^  shiuing ;  and  of  the  rough  and  gi«^ 
mikted^  prunniering  **  t 

Iiiteinally,  it  is  always  splendent,  often  specular  splen- 
dent^ and  the  lustre  is  perfectly  adamantine. 

The  cleavage  is  octahedral,  or  parallel  witli  the  sides  of 
an  octahedron. 

It  is  generally  straight  foUated^  sometimes  fiorifomi  fo> 
hated. 

^    The  fragments  are  octahedral  or  tetrahedral. 
-     It  rarely  occurs  in  distinct  concretions ;  and  th#i^  are 
smaO,  and  fine  grajiular. 

It  is  seldom  cooipletely  ti'ansparent ;  more  generally  it 
rather  inchnes  to  aemitrausparent ;  but  the  black  variety  Is 
nearly  opaque* 

It  refracts  angle. 

It  scratclies  all  other  known  mineralB. 

It  is  rather  easily  fran^ble* 

It  affixrds  a  grey  streak. 

Specitic  gravity,  3.518,  CromkdL^SMQly  Mta^hefu 
firoccA.— 3.521,  WaULrim.-^.Bi^,  Brmon.^^MO,  IVer- 
n^r,— 3.5185  to  *d,oB,  Haiig, — 3.51  to  3.53,  Brojigniart, — 
3.488,  Lownf,—3A^  3.6,  Mohs. 


i 


Cmtstitueni  Part^, 


Boetius  de  Btx)t,  in  his  History  of  Gems,  published  in 
1609,  conjectured  that  the  dian^oiul  was  an  inflamnMble 
s«ul)siance.     In  1673,  Boyle  discovered,  that  when  exposed 

to 


d 


*  It  ]9  remftj-ked,  tliat  th«  grater  number  of  ifimnondi  vrith  ean«(t 

lacc$«  hax^  a  dull  surface* 
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iDalugh  temperature,  part  of  it  was  disripated  in  acrid  va- 
pours.  In  1694  and  1696,  experiments  were  made  in  the 
pesenoe  of  the  Grand  Duke  of  Tuscany,  which  confirmed 
tfaoieof  Mr  Boyle,  and  shewed  that  the  diamond,  althou^ 
ike  hardest  of  minerals,  agrees  with  o(»nbustible  bodies,  in 
bong  combustible.  In  1704,  Sir  Isaac  Newton,  in  his 
gnat  work  on  Optics,  hinted,  that  from  its  very  great  re- 
fiwdng  power,  it  might  be  an  unctuous  substance  ooagu- 
fated*. 

Smoe  that  period,  the  diamond  has  been  voy  often  ex- 
amned  by  chemists,  and  they  find,  that  when  heated  to 
tke  temperature  of  14^  of  Wedgwood'^s  pyrometer,  or  n€»t 
10  Ugh  as  the  melting  point  of  silver,  it  gradually  dissi- 
pites  and  bums,  and  combines  with  nearly  the  same  quan- 
tity of  oxygen,  and  fcmns  the  same  proportion  of  carbonic 
Kid,  as  diarcoaL     Hence  it  consists  principally  of  carbon. 

Physical  Characters. 

When  rubbed,  whether  rough  or  polished,  it  shews  po. 
stive  electricity ;  whereas  quartz,  and  the  other  precious 
stones,  if  rough,  afford  negative  electricity,  but  when  po- 
EAed,  positive  electricity.  In  general,  it  does  not  retain 
^  electridty  abo\'e  half  an  hour.  It  becomes  phos- 
plKveflcent  when  exposed  to  the  rays  of  the  sun.  Many 
diamonds,  however,  do  not  become  phosphorescent,  al- 
though agrcdng  in  colour,  form,  and  transparency,  with 
thofte  which  readily  become  luminous.  The  continuance 
of  the  phosphorescence  varies  from  five  or  six  seconds 
to  a  fiiU  hour,  and  this  even  when  the  stone  has  not 

been 

*  Kewton  does  not  appear  to  have  betn  acquainted  with  the  ezperimenti 
<Bidi  in  Tuicany :  and,  beiidea,  a  coniiderable  part  of  his  work  oo  Opticr 
«awritteninl«75. 
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been  eitposed  more  than  a  few  seconds  to  the  ray^  of 
the  mm.  It  is  phosphorescent  under  %rater  m  well  as  in 
the  air*  The  phoi^phoreal  light  is  shining  and  fireyi  not 
sliirdng  white  like  that  exhibited  by  calcareous-iipAr.  Dia^ 
mond  exposed  to  the  blue  rays  of  the  prism,  reinains 
pliosphoreRcnt  for  fifteen  minutes ;  but  when  exposed  to 
the  red  rays,  is  not  pliosphoresccnt*  The  spark  from  a 
charged  jar  produced  the  Haine  effect  as  exposure  to  the 
sun'w  rays. .  Exposure  to  the  hght  of  a  wax-candle  alM>  pro- 
dueed  phtwphorebecnce;  but  the  light  even  of  the  full  inooa 
occasioned  no  phoqihoreseence*  The  remarkable  faeta  in 
regiU'd  to  the  phosphorewetii^  of  the  diamond,  are  then  as 
follows;  1.  Tfic  striking  phos]>horeseent  property  of  some, 
and  the  total  want  of  it  in  other  diamonds*  S.  The  effi* 
cacy  of  the  bUie  raysj  and  Uie  ineflicacy  of  the  red  rays, 
3.  The  jjt^rfett  agreeinerit  in  external  aspect  of  phot^phoric 
and  non^phosplioric  diamonds*  It  is  remarked  by  Grosser, 
timt  sometimes  a  diamond  which  does  not  become  pliospho- 
ivscenl  by  the  wimple  action  of  the  aA»lar  rays,  may  W  made 
sts  hy  previously  inmieri^ing  it  tur  i^jome  time  in  melted  bo- 
rax,— GrtMi^ier^  Journ.  de  Physique,  voL  xx,  p,  2T0. 

Since  tlie  time  of  Sir  Isaac  Newton,  the  diamond  has 
l>ecn  sup)>o^Hl  to  exccetl  t  \'ery  otltcr  body  in  its  power  uf 
refracting  and  reflecting  hghi,  die  index  of  refraction,  ac- 
eonling  to  that  philus^jpber,  being  alx)ut  2.4fl9.  Dr  Brew- 
sterj  however,  ha^  found,  that  both  red  leatl-ore  and  or* 
piment  exceetl  the  cbmnond  in  their  action  up>n  light. 
Owing  to  the  great  quantity  of  light  which  it  reflects  at 
both  suHaccs,  the  diamond  is  never  eomplclcly  ti*an!*|3mreTit ; 
and  in  eontietjuence  of  its  high  ivfractivc  ptiwer,  it  reflects 
all  the  light  dtat  i^  incident  up*>n  its  posterior  surface  at  an 
angle  of  incidence  exceeding  24"  1'3%  i*roni  wliich  cnuw  it 
*lerivcs  tliat  high  lustre  to  which  it  owes  iti  value  as  aji  or- 
DiWeat,    Xb^  dkmoiid  hwi  ali 
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ctystal  which  gives  angle  refraction;  and  in  whatever  way 
the  diamond  is  cut,  it  exhibits  no  direct  marks  of  two 
images.  Dr  Brewster,  however,  has  found,  tliat  it  possesses 
the  property  of  depolarising  light ;  and  it  necessarily  fal- 
lows, (torn  his  theory  of  depolarisadon,  that  like  many  other 
bodies,  it  actually  forms  two  inuiges,  which  are  polarised  in 
sa  iqiposite  manner,  like  tliosc  of  all  doubly  refracting  crys- 
tils;  but  in  consequence  of  its  possesdng  only  one  refract- 
ing power,  these  images  can  never  be  separated  and  render- 
ed visible.  The  diamond  polarises  light  by  reflection  at  an 
ai^Ie  of  68^  IV  according  to  experiment,  and  at  angles  of 
68°  9t  according  to  tlieory ;  and  its  dispersive  power  is 
0.088,  nearly  the  same  as  oU  of  olives,  and  very  mudi  be- 
low flint  glass. 

Geognostic  Situation, 

It  occurs  in  imbedded  grains  and  crystals,  in  a  sandstone 
named  in  Brazil  caacalho^  which  rests  on  chlorite  and  clay- 
date.  The  sandstone  oflen  contains  grains  of  gold,  and 
has  occasionally  a  ferruginous  basis.  In  some  districts  in 
India,  in  mining  (at  this  gem,  they  first  pass  through  a  lied 
of  homstone  (daystone  ?),  containing  Ixills  of  liomstonc 
and  jasper ;  next  through  a  ferruginous  sandstone,  which 
leads  to  the  dtammid  bed,  or  rock,  containing  grains  and 
crystab  of  diamond,  and  which  appears  to  be  a  seamdary 
or  floetz-trap  rock.  In  other  places,  immediately  below  the 
ml,  are  beds  of  red  or  bluii<h-black  clay,  imdemeatli  which 
is  the  diamond  bedj  consisting  of  clay  with  rolled  tnassos  of 
difierent  kinds;  and,  lastly,  many  undoubted  alluvial  tracts 
in  Brazil  and  India  are  celebrated  for  the  diamonds  they 
affiird.  In  Brazil,  the  gravel  consists  princi|)ally  of  (juartz, 
vuxed  with  oxide  of  inm,  and  containing,  lM?sides  the  dia- 
» blue,  yellow,  and  white  to{)azes,  and  grmns  ol'goUl. 

Gco<]^aphhr 
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Geogra^hk  SU^mtknu 

Ama.^The  diamtind  was  first  foiitid  in  this  quarter 
the  globe,  and  is  stiJI  collected   therei  although  not  in 
8iich  quantity  an  formerly.     It  occurs  bi  the  centra]  and 
iOUihem  par  Is  ol*  India  :  the  pemn&iila  of  Malacca^  and  th 
island  of  Bomei^ 

Jwie^Wfl.^Diamondi4  were  first  found  in  America  iit^ 
the  district  of  Ccrm  dt>  I^rio  in  Brazil,  towards  the  begins 
ning  of  the  la&^t  t^ntury, 

Ijord  Anson,  wJio  performed  his  voyage  round  the 
world  in  the  ycai^s  1740^1-^-3  and  %  ^ves  the  foHo^'^ 
ing  account  of  iu  first  discovery  :  **  1  have  already  men- 
tioned,  that  besides  gold,  this  country  does  likewise  pro- 
duce diamonds.  The  discovery  of  these  valuable  stones 
is  much  more  recent  than  tlial  of  gold^  it  lieing  as  yet 
m^rce  twenty  years  since  the  first  were  brought  to  Eu- 
rope. They  are  found  in  the  same  manner  as  the  gold, 
in  tile  gullies  of  torrents^  and  beds  of  rivers  ;  but  only  in 
particular  places,  and  not  so  universally  spread  tluou^h 
the  country.  They  were  often  found  in  washing  the 
gold,  b«"fiJiN?  they  were  knoHn  to  be  diamonds,  and  we«? 
conseqnently  throwTi  away  wiili  the  sand  and  gravel  so- 
[laratcd  from  it  And  it  is  very  well  remembered,  that 
numbers  of  very  large  Btones,  which  would  liave  made  the 
fortunes  of  the  p)**sessors,  have  passed  uiu*egardeil  through 
the  hands  of  those,  who  now  with  impatience  support  the 
iDortifying  refteclion.  However,  about  twenty  yeai*s  since^  a 
person  acquaintetl  ivitli  the  appearance  of  rough  diamonds^ 
conceived  that  these  pebhlest  as  they  were  then  esteemed, 
were  of  the  same  kind  :  But  it  is  said,  dial  there  was  a 
ctmsideraWe  interval  between  the  first  starting  this  opinion^ 
and  tlu'  confirmation  of  it  by  proper  trials  and  examina* 

tion» 
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tkxn,  it  proving  difficult  to  persuade  the  inhabitants,  that 
what  they  had  been  long  accustomed  to  despise,  could  be 
of  the  impcxrtance  represented  by  tliis  discovery ;  and  I 
have  been  informed,  that  in  this  interval,  the  governor  of 
one  of  these  places  procured  a  good  number  of  these  stones, 
which  he  pretended  to  make  use  of  at  cards,  to  mark  with 
instead  of  counters.  But  it  was  at  last  confirmed  by  skil*- 
fid  jewellers  in  Europe,  consulted  on  this  occasion,  that  the 
stones  thus  found  in  Brazil  were  truly  diamonds,  many  of 
which  were  not  inferior,  either  in  lustre  or  any  other  quali- 
ty, to  those  of  the  East  Indies  *.'' 

But  Cerro  do  Frio  is  not  tlie  only  district  in  Brazil 
where  this  gem  is  found ;  it  is  also  collected  in  the  pro- 
vinces of  Groyaz,  Matto  Grosso,  and  Saint  Paul. 

Diamond  Mincjf. 

AfYur?/.— In  Brazil,  the  usual  method  of  searching  for 
diamonds,  is  to  collect  the  disintegrated  sandstone  met  with 
at  the  bottoms  of  rivers  and  of  ravines,  and,  by  washing,  to 
aqpamte  the  clayey  matter  from  the  grains  of  c[uartz  and 
diamond.  The  rendue  is  carefully  examined  for  die  dia^ 
monds  it  may  contidn,  which  are  distinguished  by  their 
adamantine  lustre,  and  regular  forms  f. 

JTttultMfon.*— In  the  district  of  CiiddapaJij  the  mode 
of  working  the  'diamond  mine  is  as  follows.  After 
all  the  superincumbent  beds,  and  the  large  stones  in 
the  £amond  bed,  are  removed  out  of  the  mine,  the 
small  gravel  and  other  constituents  of  the  bed  arc  car- 
ried 

*  Antonys  Vojages,  4to,  p.  51. 

f  Mineraloglfdie  nachrichten  atis  BrezUien  uitgctheilt  von  dcm 
HilBKBikur-ObcnUleateDUitToii  Eschwcge. — Von  MolPs  Xeiie  Jahibucher 
te  Berg  und  Huttenkunde,  3tcr  Band,  3tc  Lief,  S.32J,  &c— Mawc^ 
^■"•ittie  on  Diamonds. 
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Tied  to  a  {imall  dkt^nce,  and  put  into  a  cistam,  about 
eight  feet  square^  and  three  deep.  In  thk  situattont  wa^ 
ler  is  poured  tipin  it,  wliicli  :*epanites  the  lighter  IcNimy 
particieft.  The  gmvel  aaid  small  stones  wluch  sink  to  the 
boUom*  are  llien  tlut^wii  into  a  I  leap  be&kle  the  cister 
from  whk'h  Uiey  are  conveyed  to  a  smoolli  plane  of  al)otl 
•twenty  feet  i^uan^j  made  of  hardened  dfi}\  Upon  tliis  the 
wiiole  i^  thinly  spread.  The  gmvel  in  tJiis  }x*sitioti  being 
.slightly  moistenedt  six  or  seven  people  go  over  it  sever 
times  in  succession.  The  first  tiniej  they  pick  out  only  tl 
large  stones  ;  the  second  and  suba?([ueut  limes,  the  smaller 
gravel  is  carefuUj  turned  over  willi  the  flat  of  the  Imm 
wlukt  they  as  carefuUy  watch  for  the  spark  from  tlie  i 
mond,  which  invariably  strikes  die  eye. 

At  BanagimpiUif^  the  Diamond  MineSi,  as  they  ate  called, 
ore  scarct^ly  any  thing  hut  deep  holes,  open  at  top ; 
times,  iiulecd,  the  work  b  carried  on  tor  some  extent  uiid 
the  rock,  which  is  then  supported  by  ^tone  pillars.  Non^ 
arc  deeper  than  twenty  feet.  The  gallery  under  the 
is  so  loWj  that  die  people  are  obliged  to  work  in  it  fitting,  I 
mode  of  working  which  an  Indian  prefers  to  every  ot] 
The  sohd  roc^k  (?t^  the  hills,  (which  by  the  bye  \s  not  deatim| 
of  diamonds),  u  an  aggregate  consisting  chieHy  of  a  < 
^^y  liornstonc,  witli  rounded  |>ebbles  of  the  same  spcdc 
or  of*  jasper.  At  some  depdi  tins  rock  iK'Comes  a  ferru 
nous  Bandatone,  tlie  grains  of  which  are  finely  ccmente 
together.  Through  tltis  j^jUd  rock  tliey  are  obhged 
mak^  their  way  before  they  arrive  at  the  lied  iti  which  tli*.* 
diamonds  lU'e  usually  found.  They  commence  at  diffei 
places^,  as  thuir  fancy  leads  t!iem»  with  a  spot  about  tweni 
feet  square^  which  by  iron  instruments  and  steel  wed| 
tiiey  break  into  slabs  and  liagmcnts  of  from  one  hundred  lc» 
Jive  hundred  pounds  weight.     In  diis  way  tliey  sink  to  ibe 

diamond 


010.1.  GEM.]  SF.  1.  OCTAHEDRAL  DIAMOND.  IS 

duBnond  bed,  which  is  fifteen  or  twenty  feet  under  the  sur- 
&oe;  this  bed  extends  round  the  whole  hill,  and  is  &s  regu- 
krinits  thickness  and  extent  as  the  other  unproductive 
beds  in  the  same  place :  it  consists  of  a  conglomerate,  com- 
posed of  rounded  siliceous  pebbles,  quartz,  calcedony,  and 
jaq)er.    The  cement  appears  to  be  of  the  nature  of  day  or 
wacke,  and  is  small  in  quantity :  thus  it  appears  that  the 
diamond  bed  is  of  the  same  nature  with  the  rocks  both 
above  and  below  it,  but  it  is  distinguished  from  them  by 
its  superior  hardness.     This  bed  is  seldom  more  than  a 
fiiot  in  thickness;  and  is  intimately  connected  with  the  beds 
both  above  and  below  it,  and  frequently  differs  from  them 
in  nothing  but  tlie  greater  quantity  of  pebbles  which  it 
contains. 

It  appears  from  this  description,  that  the  diamond  bed 
here  is  a  solid  rock,  whereas  at  Cuddapah  and  otlier  places 
it  is  in  a  state  of  gravel. 

The  mass  containing  the  supposed  diamonds  is  care- 
fully cleared  from  the  portions  of  tlie  roof,  and  floor  of  the 
mine,  that  may  be  adhering  to  it :  it  is  tlien  carried  to  ano- 
ther spot  of  ground,  where  it  is  broken  into  pieces,  and 
gradually  reduced  by  means  of  iron  instruments  to  the  size 
of  very  small  gravel.  The  process  followed  for  seiiarating 
the  ^amonds  from  tlie  rubbish  is  almost  the  same  as  that 
observed  in  other  places. 

At  Ovalumpillt/  die  diamond  l)ed  is  found  under  a  bed 
gf  red  day,  about  three  feet  thick  *. 

Uses, 


*  The  above  descripUoni  are  from  H^fw^t  Tracts  on  India,  a  work 
wUch  oontains  an  account  of  Uie  Diamond  Mines  in  the  Peninsula  of  In- 
dlAtf— >M8we*s  Treatise  on  Diamonds  may  be  consulted  for  information  in 
rqpud  to  tbs  diamond  mines  In  BrasiU 
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Uses* 

The    diamotid,  on  account  of  the  ^lendoiir    of  i 
liialrej  its  t>eculiiir  play  <i**  cdour,  its  hardBess^  imd  last 
ly,  its  rarity,  m  considered  as  the  mo^t  preoiaus  substani 
in  the  mineral  kiii|;dom,    and  h   pari  leu  larly    valued   b^ 
jewellers.     The  diamonds  purcha/%ed  hy  jewellcm  wre 
Berally  in  gniinsJ  or  iTy^iak^  and  sometini^  coarsely 
lishetl* 

It  h  also  used  by  lapidaries  for  eutting  and  engrs 
t^lng  upon  harder  gems ;  by  watcliniakers  in  their  fii 
kinds  of  work ;  and  by  jrla^icrs  tor  cutting  glass.  The 
dianiontts  chosen  for  cutting  glass  are  all  crystal  It  zecL  The 
faces  are  eitn  ed,  and  hence  the  meeting  of  any  two  of  them 
presents  a  curvilinear  edge.  If  the  diamond  be  m  ph 
that  the  line  of  the  intended  cut  h  a  tangent  to  thi.s 
neai'  its  extremity »  and  if  the  two  surface?*  of  the  diamond, 
laterally  adjacent,  be  et|ually  uicliiied  to  the  surface  of  Uie 
gla^i?,  then   tlie  ctmditions  im  for  effwting  the  rut 

are  complied  with,     A  s^kiii  u  re   is   ejected ^    which 

need  not  be  more  iJian  ^^^th  of  an  inch  in  depth.  When 
a  force  h  apphed  to  one  end  of  this  fisisure,  a  crack  extendi 
itself  almost  certainly  in  tlie  diret^Uon  of  the  fissure.  Dr 
WolJaston,  to  whom  wc  are  indebted  for  the  preceding  ob- 
sicrvatioDis,  found  Umt  other  bodies,  as  sapphire  and  ^linel^ 
when  ground  into  tJie  same  curved  surfaces  as  tht*  cUamondf 
would  also  cut  gla^s ;  but  tJie  edges  very  speedily  lost  the 
requisite  shape  *- 


them     J 


I.  An 


*  WoUwtwit  PbUotophiciil  Ttmuactittus  of  the  fUi; *1  S««i«t;  of  Lwutocv 
ft>r  181«. 
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1.  Ari  of  Cuithig  and  Polishing  Dianunuk. 

The  ancients  were  unacquainted  with  the  art  of  cut- 
ting the  diamond,  and  hence  they  used  it  in  its  natural 
granular  or  orystallised  state  *.  Even  in  the  middle  ages, 
this  art  still  remained  unknown ;  for  the  four  large  dia- 
monds that  ornament  the  clasp  of  the  imperial  mande  of 
Chaklemagne,  and  which  is  still  preserved  in  Paris,  arc 
uncut  octahedral  crystals. 

The  art  of  cutting  and  polishing  diamonds  was  pro- 
bably known  to  the  artists  of  HindcMstan  and  China  at  a 
very  early  period.     European  artists,  until  the  fifteenth 
century,  were  of  qnnion  that  it  was  imposribk  to  cut 
the  diamond.    Robert  de  Berghen  relates,  that  Louis 
Bei^g^ien,  a  native  of  Bruges,  in  the  year  1456,  endea- 
voured to  polish  two  diamonds,  by  rubbing  them  against 
eadi  other:  he  found  that  by  this  means  a  facet  was  pro- 
duced on  the  surface  of  the  dianunids;   and  in  conse- 
quence of  this  hint,  constructed  a  polishing  wheel,  on 
wfaidi,  by  means  of  diamond  powder,  he  was  enabled  to 
cut  and  polish  this  substance,  in  the  same  way  as  other 
gems  are  wrought  by  emery.     James  of  Trezzo  appears  to 
bave  been  one  of  the  first  artists  who  cut  figures  on  the 
dinnand  itself.    Clement  of  Binges,  in  the  year  1564, 
oit figures  on  the  diamond;  and  even  so  early  as  the  year 
UOO,  Charadossa  cut  the  figure  of  one  of  the  Fathers  of 
Ae  Church  on  a  diamond  for  Pope  Julius  II.    The  ar- 
tiste 


Sone  antiqiuuiM  pretend,  that  the  indents  cut  figuret  on  the  dia- 
IIkI£  Govi,  for  example,  cites  on  antique  head  of  this  kind,  in  the 
rin  of  the  Duke  of  Bedford.  Learing,  a  very  acute  and  skilftil  an- 
y;i1iQffa|inkm«  that  these  pretended  antique  cut  diamonds  areame- 


le 
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tists  Natter  and  Costanzi  were  also  famous  for  cultmg  fi- 
gures on  the  diamond* 

This  art  has  been  gnadiially  iinpro\^ed,  particularly  by 
the  Dutch  and  British  jewellei^.  Fur  a  long  lime  all  the 
finest  diamonds  were  sent  to  Holland  to  be  cut  and  {x>tish* 
ed,  oiling  to  the  real  or  fancied  superiority  nf  the  T>ul4 
artists.  Now  the  diamontl  c utters  in  London  are  coitsidf 
ed  as  eqital  tt>  any  in  the  world  ;  and  we  no  longer  hear  i 
tins  gcTii  Ixing  sent  abroad  to  be  cut  by  foreign  artists^  i 
account  of  any  u^ant  of  skill  m  our  workmen- 

The  cutting  and  polishing  of  the  diamond  is  effected  i 
the  following  manner:  If  I  he  roiigli  diamond  has  rents  < 
flaws  whicJi  must  be  removed,  or  if  the  figure  is  such  ihiS 
It  must  be  altcre<l  Ijcfore  it  is  regularly  cut,  we  either  .^lit 
at  eaw  off  the  part  or  {larts.  The  splitting  h  effected  liy 
the  blow  of  a  hammer  on  a  sanall  chissel,  placed  in  the  di- 
rection of  the  folia  or  cleavage  of  the  diamond-  The  saw- 
ing is  effected  by  means  of  an  in>n  wire  attached  to  a  bow  ; 
the  wire  is  covered  with  diamond  poi^der^  and  drawn  1)ai*k* 
Nardil  and  ftirwartls,  until  tlie  ptirtion  is  cut  off:  This, 
however,  is  a  very  tedious  process,  as  the  wire  is  generally 
eut  through  after  having  been  drawn  across  the  diamond 
five  or  six  times,  and  thus  requires  very  frequent  renewal. 
When  the  diamond  is  m  this  way  freed  from  its  flaws^  and 
redm^  to  the  proper  shape,  it  is  next  imbedded  in  a 
fltrong  cement  of  brick-dust  and  white  pitchy  fi%ed  at  tile 
end  of  a  synndle-shaJK^d  stick  about  a  foot  long,  with  that 
portion  only  projecting,  the  removal  of  which  is  to  farm 
the  facet  The  facet  is  formed  by  the  friction  of  another 
diamond  fixed  in  a  stick  in  a  similar  manner  to  the  former, 
with  one  of  the  angles  projecting.  In  order  to  collect  the 
powder  and  splinters  that  arc  detached  during  the  process 
the  cutting  is  performed  oi*er  a  strong  box,  four  or  fi^ 
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indm  square,  fumi^ed  with  a  fidse  bottoni)  perfomled 
wiili  excessively  minute  holes^  in  onltT  to  flUl  as  it  were  the 
dust  frum  tht;  i^phiiters ;  and  aiso  wixh   two   upright  Iran 
pifgs  fixed  on  the  sides  for  the  workmeti  ti)  support  sod 
nmij  hi»  lingerB  Agsini^,   while,  ^iUi  a  &harp  repeated 
txdtjef  soiiiei^iLat  between  ^ratcluiig  and  cuttings  he  ts 
tesniig  away  the  diatiiODd  nn  that  part  where  the  facet  is 
Ui  be  made.     This  being  doiiei  the  eenient  in  ioltened  by 
wanning  it,  and  the  |>ositlon  of  the  diamond  is  changed, 
h\  order  to  bring  a  irei^h  part  under  the  action  of  tlte  ciiU 
tiog  dliunond.     When^  in  this  manner}  all  tlie  facets  have 
ti?en  cut  uprm  the  sitriace  of  the  diamond »  the  cutting  la 
aimpleted.     The  next  object  h  to  [x>h^i  the  fat-etfi,  and^ 
at  die  same  time,  to  remote  any  little  inequalities  that  may 
hiiTe  taken  place  in  the  cutting.     The  jx^lishing  mill  ia 
ftry  iibnple.     It  consists  of  a  circular  hori/iontal  plate  u$ 
It  imn,  14  or  15  inches  in  diameler,  (called  a  ^klvc)y  su^* 
pcnded  on  a  spindle,  and  put  in  motion  by  mean^i  of  a 
wheel  J5  or  G  lecl  in  diameter ^  and  turned  by  an  as^s^istantp 
Fmni  the  centre  to  tlie  circumi'creiice  of  the  iron  plate,  are 
sliailow  groOTCs,  formed  by  rubbing  it  in  that  direction 
witli  a  {jne-grained  sandstone ;  the»e  grooves  ^n  e  to  re* 
tain  the  mixture  of  oil  and  diamond-powder  with  wbicli . 
tJ^e  plate  is  charged.     In  order  to  keep  the  diamond  per- 
fectly steady  while  Uie  polishing  uf  each  facet  is  going  on, 
the  following  cuntrivance  is  Juid   recourse  to.     A  copper 
cup,  aliout  tliree  quarters  oi*  an  inch  in  depth  and  width, 
and  fomi^hed  with  a  stem  about  four  inches  long  of  thick 
copper  wirc^  is  filled  i^ith  plumlK^rs"  suUler,  which  also  pro* 
jects  in  a  conical  form  l>ejond  the  rim  of  tlte  cup  i  in  the 
apex  of  tills  cone,  tlie  solder  being  softened  by  heat,  tiic 
dlafiiond  is  imbedded  with  cme  of  the  facets  prujecting, 
The  stem  of  the  cup  h  now  put  into  wry  powerful  p'm* 
V01    1  H  cer.s 
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cers^  which  screw  up  with  a  nut  and  a,  wronch^  and  thus 
hold  il  perfectly  tight.  The  handJes  oi"  tlie  pinccra  are  of 
wood,  are  brnad,  and  tenmiiat4?cl  by  two  feet  aliout  an  ineh 
high.  In  this  position  the  diamond  is  placed  cm  tiie  platc^ 
the  pincers  reisting  on  their  legB  on  the  wooden  bench  or 
tattle  that  supjx>rtft  tlie  plate j  and  pressing  at  tiie  mine  tinie 
iigninst  an  upright  in>n  peg ;  the  broact  part  of  the  pin- 
cers i>etween  the  legs  and  the  diamond  is  tJien  loaded  witJi 
weighti^,  both  to  steady  tlio  miuhine  and  to  increase  the 
prc8:^ufe  of  the  diamond  against  die  f^kive.  A  little  oU  and 
diamond-powder  is  now  dropped  on  the  plate;  it  is  mi  ia 
motion  at  the  rate  of  about  5iOO  re  vohitiom*  in  a  minute,  and 
the  gTiiitling  and  polisJiing  processes  now  begin*  The  dia- 
mond is  examined  from  time  to  time,  and  is  adjusted  so  as  to 
give  the  facet  its  true  form .  The  heat  occasioned  by  tlie  fiiction 
if*  at  all  timcA  tonsiderable,  and  sometimes  increases  to  such 
a  dc^ee  a^  lo  iiofken  the  solder,  and  chsplacc  tlie  diainund^ 
THif;  aceident  sometimes  occa^ons  a  flaw  in  the  diamond, 
and  always  damages  die  skive,  by  tearing  up  its  siui'fac^* 
There  is  rot^m  in  the  skive  for  three  or  four  dianiondii,  and 
a  skilfyl  operator  can  undertake  the  polishing  of  all  of  them 
at  the  same  time  The  completion  of  a  single  facet  oflen 
occupies  sojne  hours. 


^.  Different  Jbmts  mto  whkh  the  Diamond  is  mtt. 

Diamonds  are  cut  and  nianufacUiretl  by  jewellers  into 
brlUhmf,  rmCj  and  iabk  tlianionds.  To  Fashion  a  rough 
ihamond  into  a  Ijrilliant,  the  first  step  is  to  motlify  the  faces 
of  the  original  ocrtaliedroUj  so  that  the  plane  fonned  by  the 
junction  of  the  two  pyramids  shall  Ix?  an  exact  st][uarej  and 
the  axis  of  tlit*  crystal  precisely  twice  the  length  of  one  of 
the  sides  of*  the  square.  The  octaliedion  being  thus  rec- 
tified,, a  >iection  is  to  be  made  parallel  to  the  common  Imse, 

Of 
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crgiidl^  80  as  to  cut  off  ^^ths  of  ihe  whole  height  fvom 
the  upper  pyramid,  and  j\A  from  the  lower.  The  supe* 
liar  and  lai^er  plane  thus  produced  is  called  the  iabky  and 
theinferior  and  smaller  one  is  named  the  coBet;  in  this 
Me  it  is  called  a  eompleU  sqitare  table  diamond.  To  con- 
lot  it  into  a  brilliant,  two  triangular  facets  are  placed  cm 
eidi  aide  of  the  table,  thus  changing  it  fixmi  a  square  into 
m  octagon ;'  a  k»enge-shaped  facet  is  also  placed  at  each 
of  the  four  comers  of  the  table,  and  another  lozenge  ex* 
tending  Imgthwise  along  the  whole  of  each  side  of  the  ori^ 
fgsial  square  of  the  table,  which,  witli  two  triangular  fa- 
oets,  set  on  the  base  of  each  lozenge,  complete  the  whole 
Bumber  of  facets  on  the  tabic  side  of  the  diamond,  viz. 
oght  lozenges,  and  twenty-four  triangles.  On  the  collet 
side  arc  formed  four  irregular  pentagons,  alternating  with 
8B  many  irregular  lozenges,  radiating  from  tlie  collet  as  a 
centre,  and  bordered  by  sixteen  triangular  facets  adjoining  to 
the  prdle.  The  brilliant  being  thus  completed,  is  set  with 
the  table  side  upwards,  and  the  collet  side  implanted  in  the 
cavity  made  to  receive  the  diamond.  Such  is  the  method 
recommended  by  Mr  Jefiiies  for  cutting  the  brilliant  diar« 
mond,  and  which  ought  to  be  attended  to,  if  we  are  desi- 
mus  that  the  diamond  should  display  its  highest  degree  of 
lustre  and  play  of  colour;  but  Mr  Mawe  remarks,  **  that 
so  great  a  stress  is  laid  by  modem  fashion  on  the  superfidal 
extent  of  a  brilliant,  that  the  rules  just  given  are  not  much 
attended  to ;  and,  in  forming  the  facets,  artists  trust  prin- 
cipally to  an  accurate  and  well  practised  eye  *.^ 

The  regular  rose  diamond  is  that  fonn  ^vcn  to  those 

stones,  the  spread  of  which  is  too  great  in  proportion  to 

thrir  deptli,  to  admit  of  being  brilliant  cut,  without  a  great 

B2  loss 

*  The  brilliant  fimn  was  invented  in  Ent^land. 


f§  GEK.lr  BIAMOND.  [CL.I.  BAKTHV  UW* 

loss  of  substance.  It  is  formed  by  inscribing  a  nfg^ilar  oo* 
tagon  in  the  centime  of  the  table  side  of  the  ston^  and  bor- 
dering it  by  eight  right-angled  triangles,  the  bases  of  which 
correspond  with  the  sides  of  the  octagon  ;  beyond  these  is 
a  chain  of  eight  trapeatiums,  and  ancKher  of  sixteen  tri- 
angles. The  collet  side  also  consists  of  a  mimite  centra) 
octagon,  from  everj'  angle  of  which  proceeds  a  ray  to  the 
edge  of  the  girdle,  forming  the  whole  surface  into  eight 
trapcsiunis,  each  of  which  is  again  subdivided  by  a  salient 
ungh  (the  apex  of  which  touches  the  girdle,)  into  one  inro- 
gular  pentagon,  and  two  triangles  *. 

The  tahk  dkmwnd  is  the  least  beautiful  mode  of  cutttngp 
and  is  used  only  for  those  stones,  or  rath^  fra^nent^ 
which,  with  a  cousdcrable  breadth,  have  only  a  very  trif- 
ling depth,  J 

3,   Valuing-  Diamonds,  ^B 

In  valuing  diainonds,  we  have  to  attend  to  their  wei^d^ 
their /&rm  when  cut,  colour^  traiu^parcncif^  puHti^^  ox  f ret- 
domJ}wn.Jiau%  veins  and  stain.^^  the  regtdarity  of  ike 
ckavage^  propoHmn  (^'  (fie  parts ;  and,  lastly,  tf^  setting' 
qn  i^tfieJheHs. 

a,  Wet^d  a  fid  Form. — In  the  cutting  either  of  a  bril- 
liant or  a  rose  dianioncl^  of  regular  proportions,  so  much  U 
cut  away»  that  tlie  weight  of  the  polished  gem  is  not  more 
than  half  that  of  the  rough  crystal  out  of  which  it  was 
fonned ;  whence  the  value  of  a  cut  diamond  is  estectned 
equal  to  that  of  a  similar  rough  diamond  of  twice  its 
weight,  exclusive  of  the  price  of  Workmanship*  The  weight 
and  consequently  the  value,  of  diamond j*,  is  esdniated  in 
tarais^  one  of   v\hicli   ii^  tH^ual  to  fi>ur   grains^   and   the 

difference 

•  The  linHi  rose  cut  dinTiioiidB  were  formerly  manufacturMl  id  Hoirvid* 
More  than  300  jvart  ■go,  tbii  mode  of  cutting  w$m  known  and  pr»ctis«il  uf 
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i  between  the  price  of  the  one  diamond  and  ano- 
ibet^ccBierisparibuSf  is  as  the  square  of  the  respective 
WBg^t&  Thus  the  value  of  three  diamonds,  of  one,  two, 
mcl  three  carats  weight,  is  as  one,  four  and  nine.  The 
irenige  price  of  rough  diamonds  that  are  worth  working, 
if  about  L.  2  for  the  first  carat ;  and  consequently  in 
wrought  ^amonds,  exclusive  of  the  cost  of  workmanship, 
the  cost  of  the  first  carat  is  L.  8.  In  other  words,  in  or* 
der  to  ascertain  the  value  of  a  wrought  diamond,  ascertun 
its  weight  in  carats,  and  fractions  of  a  carat,  multiply  this 
hj  two,  then  multiply  this  product  into  itself,  and  finally 
multiply  tlus  latter  sum  by  L.  S.  Hence  a  wrought  dia- 
mondof 

1  carat  is  worth  -        -  £8 

2  carats. SS 

8  .        .  78 

4  : 128 

C 200 

6  .        -  288 

7  .        -  892 

8  .        .  612 

9  -        -  612 

10  .        -  800 

20  .        .        8,200 

80  -        .        7,200 

40  .        .       12,000 

£0  -        -       20,000 

80  .        .       28,800 

70 39,200 

80  .        .       61,200 

90  .        .       64,800 

100  -        r       80,000 

BS  This 
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TWs  rule,  hawevefj  actually  holds  good  only  in  the  small- 
er diamonds  of  W  carats  and  under ;  the  larger  ones,  in 
consequence  of  the  scarcity  of  purchasers*  being  disp<>sec1 
of  at  prices  greatly  inferior  to  their  estimated  worth.  T\w 
value  of  some  of  the  most  perfect  diamonds  exceeds  lliat 
given  In  the  talde ;  but  for  a  stone  that  is  flawed,  cloud Vi 
or  of  a  bad  colour^  sometimes  tluree  quarters  of  ilie  whole 
value  may  be  deducted. 

K  Colour. — ^The  most  frequent  colours  of  Uic  diamuDd, 
m  already  mentionetl,  arc  the  white  and  grey,  and  of  these 
tile  most  highly  prized  by  the  jeweller  is  the  snow  white. 
The  brown  varieties  are  of  inferior  value,  and  the  yellow 
diamond,  whith  U  not  un common,  is  only  esteemed  of 
equal  value  1^  ith  the  snow  white  variety  when  the  colour 
is  deep  and  pure.  The  other  varieties  of  colour  occur  but 
rarely,  and  arc  viewed  a^*  objects  of  curiosity  to  the  a>Dec- 
(br  rather  than  as  generally  ml  ere  sting  to  the  jeweller. 
Thus  a  rose  diamond  is  more  valuable  than  a  euow  white 
diamond  of  equal  weiglit^  owing  to  tJie  great  beauty  cif  its 
coloiu*,  and  its  rarity ;  the  green  diamond  is  much  e«tt?em- 
ed  on  account  of  its  colour,  but  the  blue  diamond  Is  only 
priited  for  its  rarity,  m  the  colour  i^  seldom  pure*  The 
black  diamontl,  ^diich  Is  inicommunly  rare,  but  destitute 
of  beauty,  is  very  highly  prized  by  coUcetors  *, 

c.   Transparency^ — ^A  g«>od  diamond   must  be  nearly 
completely  transparent      If  3euiitrans|mrent|  It  is  of  litdc 

value. 


•  Mt  MQbiirn  hna  the  fuJlovring  obaervattonti  on  th*  Colour  of  rpugli 
dimnondih  wbkb  arc  desenrmg  the  attentttm  of  the  dtamoad  rrierebant. 
■•  The  cobur  should  he  perfectly  crystalJine,  rescmbting  n  drop  of  clear  frpring 
WutcTf  in  the  middtc  of  whkh  ;ou  will  pcrcdve  n  sCfong  lights  placing  witb 
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vdue,  Tmnsparency  and  purity  coitiprehend  what  is 
taJlud  the  waier  of  the  diamond  bv  Jewellers.  If  the  gem 
is  cmii««parent  and  quite  pure,  it  is  naid  to  Ik*  of  l!ie  first 
iBtff;  if  lesH  transparent  and  pure,  of  the  §ecQtid«  or  of 
the  diird  wafer. 

d.  F*redtnnfromJla7^^f  vem^  and  staiiu, — ^DiamondB  in 
i  «tate  of  nature  are  Bometitiieis  rent  in  different  directions; 
these  lentil  are  either  confined  to  the  surtace  or  central 
pariii*  of  the  stone,  or  traverse  its  wlioJc  msiss.     ^\''hen  the 

rent$ 

lIDrwt  (tc«l  cxf  spifil.  If  Qte  coat  be  smooth  and  bright^  with  a  little  tine* 
Uifc  of  gFcen  in  it^  it  JJ  tiot  the  worse,  and  seldom  proves  bad  ;  but  if  Iheiv 
Sf  a  tniitune  of  yeitow  with  gr«n,  then  bcwmre  of  it, — it  is  a  soft  gre^ 
it0ii«,  tmd  will  prove  bad. 

It  ttie  »tone  hac  a  rongh  caaU  ao  that  j^u  can  Imrdi^  see  through  itt  and 
\ht  Kmt  be  wfai^e  and  iook  as  jf  it  were  rough  by  art»  ar)d  clear  of  0a w»  of 
Tjdm,  and  no  blenufih  cost  in  the  body  of  the  stotit,  (which  may  be  discover* 
ed  by  liotding  it  ngain^t  ihe  tighl),  the  intone  wtJ[  proi^e  good. 

It  often  happcnii  thai  a  Mone  nilJ  appcttf  of  a  reddish  hue  on  the  OUU 
W9ni  coat,  not  unlike  the  colour  of  rurty  iron ;  yet  by  lookii^g  through  U 
M  the  Ijghtf  you  mny  observe  the  heart  of  thu  stone  to  he  white,  taud 
W  there  be  any  blaek  i^pots  or  Baw^  or  vcini  in  it,  thej  n^y  be  dbcovered 
hj  a  Inie  cye>  although  the  raiat  of  the  stone  be  the  same,)  and  such  stones 
are  generally  good  nnd  dear* 

If  m  diamond  appeum  of  ^a.  gr^eniab  bright  coat,  resemhtiog  a  piece  of 
,  inclining  tti  block,  ii  generaUy  provci  b^rdt  and  ^Idom  bad  ; 
hav«  been  known  to  have  been  of  the  timt  water,  and  teldom 
I  the  second ;  but  it  any  tincture  of  yd  low  ^eem  to  be  inixed  with 
it,  you  may  depend  upon  its  twing  n  very  bad  ston^c^ 

AU  fttoiica  of  a  milky  coat*  whother  ilie  coat  be  bright  or  dull,  if  n^vm  £0 
flttk  iiidlning  to  a  bluish  costi  are  naturally  soft,  and  in  danger  of  beiog 
Aaw«d  ID  the  cutting;  and  though  they  should  have  tb«  good  fortune  to  es- 
cape^  yd  they  will  prove  dead  and  milky,  and  turn  to  no  account. 

All  diamonda  of  a  cinnamon  colour  are  dubious ;  but  if  of  a  bright  eofttt 
tnixfid  with  a  little  green,  thtsn  Ihey  are  certainly  bad|  and  are  accounted 
inongit  the  worst  of  coloui'S' 

You  will  meet  with  a  great  many  dianiomdi  of  a  rough  cinnamon  c<v 
loured  coal«  opsaquc ;  this  jsort  is  generally  very  hard^  and  when  cut,  contain! 
a  grcftt  d^l  of  life  and  spirit  ^  but  the  colour  Is  Yery  uncretain  i  It  is  somo- 
(  whitei  fometiiiie^  brown,  and  soraetliDetf  of  a  Bhr  yellow.** 


S4 


CEH.I.  DIAMOND.  [CL.I.  EAKTnrl 


i 


rents  traverse  the  whole  mass  of  tlie  stones  ot  traverse 
interior,  the  value  of  the  diamond  is  diminished  one  hfl 
If  the  rents  are  superficial^,  the  value  of  the  stone  i» 
very  greatly  diminished.     It  requires  a  very  experienced 
eye  to  distinguish  tlies^  different  kinds  of  reiitB.  .^^ 

Rough  diumonds  are  frequenlly  beam^^  thai  is,  look  fai^H 
to  the  eye^  yet  are  so  full  of  veins  to  the  centre  tliat  no  arl 
or  labour  can  polish  theni*  Mr  Milburn^  in  his  valuable 
work  on  Oncntal  Commerce^  vol.  ii,  p,  80*  gives  tlie  foUoW'- 
ing  account  of  beamy  diamonds.  *'  The  veins  run  through 
several  parts  of  tlie  stone,  and  sometimes  through  all ;  and 
when  they  appear  on  tlie  out&ide,  they  shew  tlieniselvei 
like  protuberant  excrescences,  Iroui  whence  run  inntinier- 
able  small  veins,  obliquely  crossing  one  another^  and  shoot- 
ing into  the  body  of  the  stone*  The  stone  itself  will  have 
a  bright  and  shining  coatj  and  the  veins  will  look  like  veiy 
small  veins  of  jjohshed  steel  rising  ujxpn  tlie  surface  of  tlie 
stone.  This  sort  of  stone  will  bear  no  polishing,  and  is 
scarcely  worth  a  rujiee  per  mangalin.  SomeliuieB  the  knot 
of  the  veins  wiU  be  in  the  centre,  the  fibres  will  shoot  ouW 
ward^  aiid  the  small  ends  terminate  in  the  coat  of  tlie  diar- 
tnond.  This  is  more  difficult  to  discover,  and  must  be 
cxaminctl  by  a  nice  eye ;  yet  you  may  be  able  here  and 
there  to  obser^■c  a  small  protuberance,  like  die  point  of  a 
needle,  lifting  up  a  part  of  the  coat  of  the  stone;  and 
though  by  a  great  deal  of  labour  it  should  be  polished^  it 
will  be  a  great  clmrge,  and  scarcely  jmy  for  the  cutting, 
and  is  therefore  to  be  esteemed  as  little  better  than  the 
former.  But  if  you  are  not  very  careful,  tliey  will  Uirow 
one  of  these  stones  into  a  paicel,  and  oftentimes  the  lar^ 
gest.^  ^  '       j 

A  good  diamond  should  never  contain  small  spots  of  a 
white  or  grey  colour  of  a  ncbuluus  form ;  it  should  be  free 
of  small  reddish  and  brownisli  grains,  that  sometimes  oc» 
cur  on  their  siuface,  or  in  their  interior. 

e.  Regularity 
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€-  Re^ilarihf  ofik^  thiavagt. — A  good  diamond  Hliauld 
iplit  readily  iti  the  direction  of  ihc  cleavage ;  it  sometimes 
bippeuflf  bowever^  Uiat  Uie  ti>lia  are  curved,  as  is  the  cafie 
in  min-cryatalfi*  When  thit^  is  the  eaae,  the  stone  does  not 
readily  cut  and  polish,  and  is  thert'fore  of  inferior  value* 

£  Proportion  i)f  partn. — In  the  cut  and  polished  gem, 
the  tliiekne^is  must  always  War  a  certMin  proportion  to  the 
breftdtll.  It  must  not  be  too  thin  nor  too  thiek  ;  when  too 
thin  il  kj6es  much  of  its  fire,  and  appears  not  unlike 
glasa. 

g*  Tht  netting  mi  of  the  Janets, — If  these  are  not  pro- 
perly dispGSedi  the  diamond  lo«eti  much  of  its  fire^  and  it« 
value  m  tltereby  diminiMlied* 

4,  Diamond  Trade. 

The  only  diamond  districts  at  present  known,  are  thoe<f 
India,  Borneo,  and  Brazil,  tn  the  eailier  ages,  aJl  the 
ids  of  commerce  were  obtiuned  from  India,  but 
the  diamond  mines  of  that  country  have  hecome 
imperatively  inconsidcrabie ;  several  of  them  have  been 
idoned,  and  scarcely  any  of  the  rest  contribute  to 
ithe  supply  of  the  KtiTOpenn  market.  Borneo  furnishes 
tually  a  small  cjuantity.  The  diamonds  of  the  East 
ine  imported  into  Europe^  in  their  rough  state,  in  small 
called  bukv^^  neatly  securccl  in  linen,  and  seal- 
td  by  the  merchant,  and  are  generally  sold  in  Europe 
by  the  invoice,  that  is,  are  bought  before  thev  are  opened, 
it  being  always  found  they  contain  the  value  for  which 
thry  were  sold  in  India,  and  the  purchaser  gives  the  im- 
porter such  an  advance  on  the  invoice  as  the  state  of  the 
market  warrants.  The  btil^e  contains  stones  of  various 
ahapes  and  sizes.  They  may  be  imported  duty  free,  sa^ 
ring  the  duty  granted  to  the  East  India  Company  on  dia^ 
mondfi  imported  from  any  place  within  the  limits  of  their 
charter* 

Brazil 
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Brazil  affords  more  diamonds  than  India  and  Borneo, 
and  it  i^  mid  that  nearly  uKl  the  diamonds  in  die  !Euro- 
pean  market  ai^  obtained  fn>in  that  country*  The  cImi- 
mond  mines  of  Brazil  belong  either  to  the  croimi  or  to  the 
Prince  Regent,  The  trade  in  this  gem,  cxcejn  tl trough 
the  medium  of  the  government  agent&j  is  considered  as 
fontraband.  Not ivith standing  the  severe  penalties  against 
thifi  contraband  trade,  many  diamonds  are  disjxjsed  of  by 
pri%'ate  adventurers.  The  govemnient  diamonds,  howercr, 
form  the  chief  i>art  of  the  trade.  These  are  the  produce 
of  the  different  royal  minus  in  tlie  interii^  of  Brasdl ; 
whence  they  are  sent  to  the  fieat  of  g«>vernnient  at  Bio  de 
Janet m.  The  Prince  Rege^nt  iliere  R*lecls  from  the  whole 
such  s[)eeimenj^  m  he  choo^^  to  aild  to  bis  own  mognifieent 
collection,  and  the  remainder  ure  tHJn signed  to  the  Portu- 
guese ambassador  for  the  time  resitlent  in  England^  h^ 
whom  they  are  deposited  in  the  Bank  tor  sale^  |H 

,  Thi.s  branch  of  traile  wa^,  at  one  period,  ohiio&t  mono- 
|>olized  by  the  Dutch.  The  eooRul  for  HtJland  jx^ssessed 
an  exclusive  contract  in  Brazil  tor  all  the  diaioondi*  that 
were  brmiglit  to  the  market  in  tliat  country,  whilst  in  India 
their  agents  nere  very  active  in  securing  all  that  were  offer* 
et\  for  sale  T!ie  trade  is  miw  divided  between  the  Eng- 
Ush  and  Portuguese.  The  demand  for  dian^ondR  of  a  niu- 
derate  size  isj  at  present,  vciy  great ;  and  it  woiikl  ap|>ear 
tliat  the  price  of  this  gem  has  been  gradually  rising  for  se^ 
veral  years.  The  sale  of  the  larger  diamonds  has  been 
very  dull  for  many  year*  past* 

B*  Arcomii  qf^smne  large  Dkimonds. 

We  shall  conclude  our  history  of  the  diamond,  i^ith 
iJiort  account  of  some  of  the  largest  tliamonds  hitherto  dis- 
covered. ^ 

a.  Authors  mention  a  diamond  weighing  1680  carat% 
ill  the  posiession  of  the  royal  taniily  of  Portugal,  whicli 
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TTM  fmmd  in  Bnizil,  and  is  still  uncut  This  getn,  if  va- 
lued according  to  the  rale  already  meiitioiH-d,  should  l>c 
wortJi  L.  5^644,8T0  Sterling.  It  is  now,  however,  gene- 
rally  lieUeved  in  l)e  a  ^ne  whiie-colouTcd  topaz. 

K  Otic  of  the  largest  nndtiiibted  diamond!!^  is  that  nien- 
tioned  by  Taveniier,  foniRTlv  in  ihc  |xt«ses4*ioii  of  the  (irttat 
McguU  and  which  that  travel  lor  foinid  to  wcigli  STD/n  ca- 
fats.  It  lit  the  size  of*  a  hen'a  egg^  of  the  same  shape,  and 
ii  cut  in  the  nM>e  fomi.  Before  cutting  it  wciglicd  900  ca- 
*TltlL  It  was  fV>inid  in  die  niinr  of  Cohire,  to  the  ea^^t  of 
Goleond%  about  the  year  1550- 

c,  A  very  lar^c  diamond  is  said  to  Ite  in  I  he  po&wiiijHion 
of  tlie  Rajali  of  Mattau,  in  Borneo,  m  which  island  it  \rm 
found  alxint  eighty  years  ago.  It  U  egg-shaped,  with  an 
indented  hollow  near  the  smaller  end*  It  is  said  to  be  oi' 
the  fine*tt  nater.  It  weighs  f)67  caraN,  Now,  m  156  ea^ 
iat»  are  e<]ual  to  1  ounce  Trov,  it  is  ohvioui*  that  Uiis  dia- 
iDond  weighs  S  ounces  109.87  gr,  Tn>Y,  Many  year«  ago» 
the  Governor  of  Borneo  nttenjpied  to  purchase  this  dia- 
mond. He  ^ient  a  Mr  Steivart  to  the  llajah,  who  offered 
150,000  dollars,  two  large  wai'-hrigs,^  with  tliSr  guns  and 
ammimitioti,  together  with  a  certain  nrmiber  of  great  guns, 
and  a  quantity  of  powder  anti  shot.  The  Rajah,  how* 
ever,  refused  to  deprive  his  family  of  so  valuable  a  here- 
ditary possesion,  to  which  the  Malays  attach  the  niiracu- 
loui*  power  of  curing  all  kincla  uf  di.setu^s,  l>y  mcanf?  of  the 
water  in  which  it  is  dipped,  and  with  whicli  they  imagine 
lliat  the  fortune  of  the  faiiiUy  is  connected. 

d.  The  mi^^ificent  diamond  on  the  top  of  the  sceptre  of 
the  Ejiiperor  of  Russia,  deserves  next  to  lx»  noticed*  It  id 
pcj^cciJy  pure ;  weighs  195  car  at  s^;  and  is  the  ^Ize  uf  a 
pig&im^s  egg*  It  was  one  of  the  eyes  of  a  Braliminical 
idol^  and  ^m  stolen  by  a  Prtmch  gienadiiT,  who  disposed 

of 
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of  it  at  a  very  low  price  ;  and>  lastly,  after  parsing  through 
three  other  handi^  it  was  offortxl  for  sale  to  the  EmpresB 
Catharine  of  Rusda,  who  purchased  it  for  about  L.  90fiQ0 
ready  money,  and  an  annuity  of  ahout  L.  44)00  more. 

e  The  diamond  of  the  late  Grand  Duke  of  Tuscan 
now  in  Vienna,  is  of  a  pale  Icnion-yellow  colour^  but  beai 
tifully  formed,  and  weighs  139 J  carats, 

£  The  Pitt  or  Regent  diamond.  It  is  cut  in  the  bril- 
liant form,  and  is  said  to  he  the  nio^t  beautilul  diainond 
hitherto  founds  It  weighs  ISOj  carats^  and  was  purcliaaed 
for  L,  ISOyOOO,  althcHigh  it  is  now  valued  at  double  that 
sum.  It  was  brought  from  India  by  an  English  gentle- 
man  of  tlie  name  of  Pitt,  and  was  sold  by  him  to  the  Re- 
gent Duke  of  Orleans,  by  whom  it  was  placed  aiiiung  t)] 
crown  jewels  of  France*  It  ts  now  sot  in  the  handle  of  tl 
sword  of  state  of  tlie  King  of  France. 

g.  The  finest  collections  of  crystallized  diamonds  in  Ej 
rope  are  those  in  London,  and  of  these  tlie  most  eompleti 
are  in  tlie  British  Museum,  and  in  the  cabinets  of  Sir  Abra^^ 
ham  Humu  and  Mr  Lowry.  Mr  Josepli  M ar ry at  jVintor, 
and  two  other  collectors,  possess  diamonds  of  great  value. 
On  the  Continent,  the  collection  of  Werner  is  the  most 
perfect. 
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GEMtJs  II.— ZIRCON. 

This  genus  c»iitains  but  one  species,  vi2.  P3nra]nidal  Zir- 

Pyramidal  Zircon. 

Pyramidaler  Zircon,  Mohs. 

This  species  is  divided  into  two  subspecies,  Common 
Zircon,  and  Hyacindi. 

First  Subspecies. 

Common  Zircon  *. 

Zirkon,  Werner. 

Topizius  clarus  hynlinus  jargon^  WaU.  t  i.  p.  252 — Jargon  de 
Ceylan,  Romi  de  Lisk,  t  ii.  p.  229-  Id.  Bom.  t  i.  p.  77^— 
Ziricon,  Vm.  s.  2S8.  Id.  Kirwan,  rol  u  p.  257-  Id.  Estner, 
bi  ii.  a.  55.  Id.  Emm.  b.  i.  a.  S^ — Giargone,  Nap.  p.  105.^— 
Zircon^  Lam.  t  iL  p.  204.  Id.  Brock,  t  i.  p.  159-  Id.  Haiiff, 
t  ii.  pb  465^— Gemeiner  Zirkon,  Reius,  b.  i.  s.  5&-*ZirooD« 
LmL  b.  L  8.  58.  Id.  Suck.  Ir  th.  s.  166.  Id.  Bert.  s.  304. 
Id.  Mohs,  b.  i.  s.  l6.  Id.  Lucas,  p.  89. — Gemeiner  Zircon, 
Hab.  a.  1^ — ^Zircon  Jargon,  Bnmg.  t  i.  p.  269* — Zircon,  Kid, 
vol.  i.  p.  125.  Id.  Brard.  p.  IO6.  Id.  Steffens,  b.  i.  %.  7— 
Zircon,  joints  naturels  peu  sensibles ;  formes  relatives  a  la 
variety  prisma,  Hauy,  Tabl.  p.  28.— Zircon,  Hoff.  b.  i.  s.  396. 
Muacfalecher  Zircon,  Haus.  Handb.  b.  ii.  s.  6I8. — Jargoon, 
AUan,  p.  184. 

External  Characters. 
The  principal  colour  is  grey :  it  also  occurs  white,  green, 

and 

*  The  word  Zircon,  is  bj  Mme  authors  considered  to  be  of  Indian  ori- 
gin t  others  derive  it  fitMn  the  French  word  jargon^  which  was  applied  to 
■D  tboM  gODBt  which,  on  being  cut  and  polishedi  had  some^rhat  of  the  aj>- 
poniiM  of  diamoncL 
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wd  brown ;  and  rwrely  yellow,  blue,  and  red.     White 
brown  ai'e  the  extremes  of  its  colour-suite^  and  the  intcr^ 
niediatc  colours  are  ^"ey,  yellow,  green,  hkie,  and  red 
never  oeeurR  hyacindi-red  or  orange-yellow. 

The  colon rs  ore  generally  pale,  seldom  darlc^  and  often 
muddy* 

It  occurs  in  angidar,  or  roundish  original  grains;  and 
^rystailixcd  In  the  foljowiug  figures: 

1.  Rectangular  fbur-slded  prism,  rather  flatly  aeiii 
Tinted  on  die  extremities  with  four  planes,  whi( 
arc  set  on  the  lateral  [>lancs  nnder  equal  angleii  ^ 
fig.  3.     This  is  tJie  fundamental  figure  f. 
%  The  fundamental    figure   truncated  on  the  lateri 

edges. 
3,  The  fundamental  figure  bevelli?tl  on  the  angles  be» 
tween  die  acuniination  and  the  prism,  and  Uie  lie- 
velhng  planes  net  on  die  edges  between  the  aci 
nation  and  the  priisni  J,    fig.  4.     When  these 
%'elling  planes  become  larger,  so  Uiat  diey 
and  intci-sect  cacli  other,  lliere  is  formed 
4  A  fonr-feitled  prism,  acutely  acnnninated  on  the 
treniitics  by  eight  planes,  of  which  two  and  t^ 
meet  under  very  obtuse  angles,   and   arc   set 
the  lateral  planes  of  the  prism.     Tliis  acumim 
lion  is  frequently  rather  flatly  acuminated  by  foi 

plani 

*  Slit^n  printie,  Hituy* 

■^  llie  prjmttive  form  of  Zirc^otif  nccording  to  Hauj,  is  composeit  oi 
two  f0itr**idL*d  pyramids,  appHed  base  to  base,  whose  sid™  o(*  koficeles  tri- 
uigles^  The  inclination  of  the  tides  of  Ihe  same  pyramid  to  each  other,  is 
lt|e  13' «  the  iJidinatbn  of  the  sJdcKof  the  i>ne  pyramid  to  tiioee  of  another, 
8t*  5(X ;  tht  ongle  of  the  summit  is  IS^  44'*  Moha  states  the  two  Cr*t 
m.  Iti^  W  and  Sl^  20*     Mr  Phillips  gives  the  si&me  njcasurement. 

plagtedre,  IJiiiiyr 
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planes,  wluch  are  set  on  the  obtuse  edges  of  the 
first  acumination. 
6.  N*^  8.   in  which   the  edged  between  the  acumina- 

tion  and  the  prism  are  truncated  *,  fig.  5. 
6.  When  the  prism  of  N^  1.  disappears,  there  is  form* 

ed  a  double  four^ded  pyramid. 
The  crystals  are  generally  small  and  very  small,  seldom 
middle-^zed,  and  occur  loose  or  imbedded. 

The  surface  of  the  crystals  is  sometimes  rough,  some- 
times smooth,  and  that  of  the  grains  is  uneven. 

The  surface  of  the  grains  is  glistening,  that  of  the  cry- 
stals shining. 

Internally  it  is  splendent,  passing  into  shining,  and  the 
lustre  is  intermediate  between  adamantine  and  resinous, 
but  rather  more  inclined  to  the  first. 

The  cleavage  is  fourfold,  and  the  folia  in  the  direction  of 
the  planes  of  a  four-uded  pjTamid  of  12S<>  19"  and  8*^  £0'. 
The  cleavage  is  sometimes  visible  only  in  the  direction  of 
the  extremities  of  a  prism ;  but  is  not  so  perfect  as  in  hya- 
cinth. 
The  fracture  is  perfect  and  flat  conchoidal. 
The  fragments  arc  indeterminate  angular,  and  sharp* 
edged. 
It  alternates  from  transparent  to  opaque. 
It  refracts  double  in  a  high  degree. 
It  is  harder  than  quartz,  but  softer  than  topaz. 
It  is  rather  easily  frangible. 
Specific  gravity,  4.557,  to  4.721,  Latcry. 

Chemicat 
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Chemical  Ckarcwier. 
It  IS  mfusiblc,  without  addition,  before  the  blowpipe. 


Zirconia, 

Silica^ 

Oxide  of  Iron, 


Canstituent  Parts. 

Zirnm  c»f  Ceylon* 

69.00 
0.50 


Zlncon  of  Norwajaj 

63 

SS 
1 


96.00  99 

Klaproth^  Beit,  b,  i.         Id.  Khprotk^ 
s.  23^,  b.  iii.  s.  271. 

The  GeognosUc  and  Geographic  Situations  are  the 
with  Uiose  of  the  second  subspecies. 

1.  This  species  is  eharacteri.'^  by  its  colour^suite, 
principal  members  of  which  are  grey,  green,  and  brow 
generaUy  of  a   muddy  aspect ;   its  suite  of  cry^stals, 
montine  lustre,  fiat  conchoiilal  fracture,  considerable  Iiard- 
x\2my  and  weiglit. 

2.  It  is  distinguished  from  H^achdh  by  colour,  ci 
Ussation,  kind  of  lustre,  and  perfect  conchoidal  fracture 
from  Dkimondy  by  Its  crystal  lizatiunj  greater  weight,  in- 
ferior hardness,  conchoidal  fracture,  and  its  grey  muddy 
coburs:  from  Sjnnei^  by  form,  lustre,  fracture,  inferior 
liartlness,  ajid  greater  weight :  from  Topaz^  by  its  crystal- 
ligation,  smooth  lateral  planes,  kind  ol*  lustre,  fracture, 
iatemr  liaitlness,  and  greater  weiglit :  from  Ve^uvmn^ 
))fi  luMre,  perftHJt  acuniinatinn,  strong  double  refracting 

Jter  hardness  and  weight :  from  ChrymUtt\  by 
ifion,  luslrcj  greater  liardness,  and  weight ;   and 


rfata^H 
ctureiHI 
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fivm  all  other  cut  and  pdliAeigemSy  by  its  exlutnting  m 
•tronger  double  refracting  power. 


Second  Subspeciei. 

Hyacinth  *. 
Hiadnth,  Werner. 

Toptiins  flavo-rubens,  Hyadnthus,  Wall.  ti.  p.252. — ^Hiadntfa^ 
Wid.  8.  254.  Id.  Kirw.  voL  i.  p.  257-  Id.  Estner,  b.  ii.  8. 141. 
/(i  Emm.  b.  L  s.  205..*^iadnto,  Nap.  p.  I09.— L'Hyacinthe, 
AvcA.  t  L  p.  l63.~Hiaciiith,  Reuss,  b.  i.  s.  &t.  Id.  Lud. 
b.  L  8.  59.  A/.  Syck.  U  th.  s.  172.  Id.  Bert.  b.  308.  /i2. 
Moht,  b.  L  8.  2S.  /(/.  £/ia6.  s.  2^ — ^Zircon  Hyacinthe,  Brong. 
t  i.  p.  270.— Hyacinth,  Kid,  vol.  i.  p.  126.  Id.  Sleffeiu,  b.  i. 
I.  7^ — Hy^udnth-jointa  natureb  plus  apparens ;  formes  rela* 
tiTes  k  la  variety  dodecaedre,  Hauy,  TabL  p.  29. — Hiacinth, 
Hoff.  b.  i.  8.  407 — Bl&ttridier  Zircon,  Haw.  b.  iL  s.  619^^ 
Hyacinth,  Aikin,  p.  184. 

Extenml  Characters. 

The  most  frequent  colours  are  red  and  brown,  more 
rarely  yeUow,  grey,  and  green;  and  the  rarest  b  white. 
The  principal  colour  is  hyacinth-red,  which  passes  on  the 
one  side  into  orange*yeUow ;  on  the  other  into  reddish- 
brown,  brownish-rod,  and  flesh-red. 

It  occurs  sometimes  in  angular  grains ;  more  frequently 
crystallized,  in  the  following  figures : 

Vol.  I.  C  1.  Rectangular 

*  The  HyadDUi  of  the  andents  appean  to  have  been  either  amethyst  or 
«P|ihiie.  The  name  hyacinth,  ii  deriTcd  from  that  of  the  plant  denomi^ 
ntted  kyackdkitM  by  the  andcnta,  which  is  supposed  to  be  the  Hyadnthus 
flricntaHfl  £•». 


B4 


az^^^*  Kinccm* 


[ChA,  MAmTUt  MI 


1.  Heclangular  four-sided  prtioi,  acuminated  on  both 
extremities  by  four  planes,  which  are  set  OE 
lateral  edges.  Fig,  6.  Pi  I, 
2*  The  preceding  crystal,  slightly  truncated  on  the 

teral  edges,  Fig*  7.  PL  I. 
3*  N°  S*  in  which  the  edges  between  the  lateral  and 
acuHunating  platies  are  also  truncated,    Fig.  8. 
PLL 
The  crystals  are  small  and  very  stnall>  seldom  midi 
aizcd.     They  are  all  around  crystallized. 

The  surface  of  the  crystals  is  smooth  and  splendent. 
Internally  it  is  specular-splendent,  and  tlie  lustre  ia 
teniiediate  between  resiiujusi  and  vitreous. 

The  cleavage  is  the  same  as  tn  common  zircon,  but 
perfect. 

The  fi'aL:ture  is  perfect,  and  small  oonchoidal. 
The  fragment^  are  indeterminate  angular,  and  si 
edged. 

It  alternates  from  transparent  to  semitransparent. 

It  refracts  doublei 

It  has  tlie  same  degree  of  hardness  as  comuMin  zircon. 

It  h  rather  easily  fraYigible. 

Specific  gravity,  4.S45,  4.620,  Khproth,     ^.6U,  4.780^ 


oin 

i 


Chrmkal  Characters, 

Before  iJie  !>lowpipc  it  lost^s  its  colour,  but  not  its  tran-* 
Iporeticy,  and  is  infusible  without  addition. 


Comiihi€M 
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CofutUueni  Parts. 


HyidnUiorCejIwi. 

HyadBtfa  of  ExpalUy. 

Zirconia,          70.00 

64.00           66.00 

Silica,               85.00 

82.00           81.00 

Oxide  of  Iron,   0.50 

S.00             S.00 

I/m,                 4.50 

1.50             1.00 

100.00 

100              100 

Klapnihy  Beit. 

Vauquelin,  Jour.  d.  Mines, 

b.  i.  s!  831. 

N.  S6.  p.  106. 

Obiervationa. 

1.  It  is  characterised  by  its  colour-suite,  the  central  co« 
lour  of  which  is  hyacinth-red,  its  crystallizations,  resinous 
lustre,  distinct  cleavage,  and  great  specific  gravity. 

2.  It  is  distinguished  from  Common  Zircon  by  its  co* 
lours,  crystallization,  smooth  planes,  external  and  internal 
lustre,  distinct  cleavage,  and  small  conchoidal  fracture: 
from  Precioua  Garnet,  by  its  crystallizj^tion,  resinous  lustre, 
distinct  cleavage,  greater  weight  and  infusibility. 

S.  Common  zircon  lias  been  frequently  confounded  with 
Sqij^re,  Hyacintli,  and  several  other  minerals,  as  ap- 
pears from  the  following  enumeration.  1.  The  oriental 
hyadnth  of  Rom^  de  Lisle  (t.  ii.  p.  9&9,.)  is  orango-colour- 
ed  sapphire.  3.  The  occidental  hyacinth  is  yellow-colour* 
ed  topaz  (Dutens,  Des  pierres  prec.  p.  62.)  8.  Cruciform 
hyacinth  is  cross-stone.  4.  Brown  volcanic  hyacinth  is  ve- 
suvian.  S.  White  hyacinth  of  Somma  is  mdonite.  6.  Hya^. 
dnth  of  Compostella  is  iron-shot  quartz.  7.  Hyacinth  of 
Dissentis  (Saussure,  Voyages  dans  les  AlpcSy  n.  1902.)  is  a 
variety  of  garnet. 

C  2  Gcoffnosfk 


GEN,  2*  ItECON- 


[cL.l*  ^AETjrr 


Gf^iOMtit  Sitimfwn  of  the  Zireon  Species^  inehtiUnff 
Commmt  Zircati^  and  Hf/acinik. 

It  occurs  in  grains  and  crystiib^  mibedded  in  gnei^  and 
8tenite ;  al^o  imbedded  in  bsLsaJt  and  lava,  and  disj 
through  alluvial  scjil^  along  wilh  sapphire,  spinel,  cey 
pyrope,  totimialine,  aiigite,  olivine,  iron-sand,  iron-pyrit 
and  gold« 


I 


!i^perse^H 
^lanit^l 
pyriteM 

otoilfll 

r^pcfl 

jid^i^l 


GiCffraphlc  SiUtuilnn  qfihc  Zirmn  Specie»f  including 
Common  Zirayii  Qriid  ff^acinih. 

Europe. — It  occurs  in  this  quarter  of  tlie  globe,  not  ( 
ly  loose  in  tlie  sand  of  rivers,  but  al^j  in  its  original 
sitory,  Thusit  isoi^sociatc'd  with  sapphire  and  iron-sand^  i 
what  is  called  vokarm  sand%  in  tlie  rivulet  of  Rioupez* 
zotiliou,  near  Eximllly  in  Auvergne ;  and  imbedded  in  ba- 
salt in  the  smne  country  ;  al&o  near  to  Pi^  and  in  the  i^up- 
fxjsed  volcanic  sand  of  the  Vicentine.  In  the  vicinity  of 
Trziblitz  and  Pod^litz  in  Bohemia,  it  occurs  in  a  clayg|fl| 
alluvial  depositc,  near  ixic-ks  of  the  newest  trap  formation j 
along  Willi  p)  rope,  mpphire^  and  iron ;  al^so,  in  very  snuill 
gnumi,  in  auriferous  sand,  in  Silesia ;  and  in  the  trap  rock^ 
amund  Lisl^in,  and  in  tlio.se  of  Spain* 

It  wiLs  first  fbtmci  in  its  original  repositorj"  at  Fried*^ 
rickschwtini,  in  the  district  of  Christiania  in  Norway^^ 
where  it  occurs  in  considerable  abundance  in  sienite,  Fau- 
jns  St  Fond  found  it  inilwddcd  in  basalt  near  Exp^Iy : 
Cordier  in  a  f^iniilar  rock  in  the  mountain  of  Anise.^  also  in 
Atrvergne ;  and  Weiss  detected  it  imbedded  in  a  volcanic 
scoria  in  die  ssanie  country.  In  the  year  1812,  1  foitnd  it 
inibeddcil  in  a  n>llcd  ma.ss  of  sienite  in  the  shin^ 
way. 
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ilia.— -In  the  island  of  Ceylon,  where  this  mineral  was 
first  found,  it  occurs  imbedded  in  gneiss  along  with  sap* 
phiie,  mental  ruby,  and  cinnamon-stone  * ;  but  is  found 
most  abundantly  in  the  sand  of  rivers,  along  with  spmel, 
aqiphire,  tourmaline,  and  iron-sand.  It  occurs  in  alluvial 
soil,  in  the  district  of  Ellore  in  Hindostan ;  and  it  is  men- 
tkned  by  Reuss  as  a  production  of  Aaatic  Russia. 

AmeridL—^A  Spanish  mineralogist,  M.  Henri  Amana, 
presented  Haiiy  with  some  small  crystals  of  zircon,  which 
bd  been  collected  in  the  province  of  Antioquia,  in  the 
kingdom  of  Santa  Fe  de  Bogota :  it  is  mentioned  as  a  mi- 
noil  of  Brazil ;  it  occurs  in  granite,  two  miles  from  Balti- 
more in  Maryland;  in  gneiss  near  Trenton  in  New  Jer- 
sey ;  in  granite  in  Schooley^s  Mountain  in  New  York ;  in 
quartz  at  Sharon  in  Connecticut -f ;  and  Sir  Charles 
Gieseckd  <hsoovered  it  at  Portusok  in  the  island  of  Kittik- 
sut  in  South  Greenland,  imbedded  in  sienite,  and  associa- 
ted with  cerite. 

J/Hoi.— -It  is  said  to  occur  in  TenerifTc. 

Useg. 

As  common  zircon  is  considered  by  jewellers  one  of 
the  gems,  it  is  frequently  cut  and  polished,  and  used  for 
mamental  purposes.  The  greyish-white  and  yellowish- 
white  varieties  are  the  most  highly  valued,  on  account  of 
their  resemblance  to  the  diamond.  The  darker  coloured  va^. 
riedes  can  be  deprived  of  their  colour  by  exposure  to  heat : 
hence  artists  generally  employ  this  method,  when  they  in* 
C3  tend 


*  Hut  inurestiiig  disooverj  was  made  by  Dr  Davy,  who  is  now  activf* 
If  emplojed  Id  Uie  biTestigatioii  of  the  natural  hittory  of  Ceylon, 
t  Cl«Tcland*i  Mineralogy,  p.  206,  207. 
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tend  to  employ  zircon  in  place  of  diamond.  Like  the  dia- 
mond, it  is  cut  into  the  table,  rose  and  brilliant  forms,  and 
is  used  for  j^fwelling  watches,  ear-pendents,  necklaces,  and, 
on  account  of  the  intermixture  of  grey  in  the  colour,  it  is 
particularly  valued  in  some  countries  as  an  ornament  in 
mourning-dress.  When  cut,  it  exhibits  in  a  faint  d^;ree 
the  play  of  colours  of  the  diamond ;  and  hence  it  b  not  un- 
frequcntly  sold  as  an  inferior  kind  of  diamond.  The  hya- 
dnth  is  also  esteemed  by  jewellers,  and,  when  pure,  and  of 
considerable  size,  is  employed  in  various  kinds  of  ornamen- 
tal work.  But  it  seldom  occurs  large,  and  in  trade,  other 
minerals,  as  cinnamon-stone,  hyadnth-colourcd  garnets,  and 
rock-crystals,  are  frequently  substituted  for  it 


Genus  III.— CORUNDUM* . 

This  Genus  contains  three  species,  viz.  Octaliedral  Co^ 
1-undum,  Rhomboidal  Conmdum,  and  Prismatic  Corun- 
dum. 

1.  Octahedral  Corundum. 

Octacdiischer  Corund,  Mchs. 

This  species  is  subdivided  into  three  subspecies,  vie. 
Automalite,  Ccylanite,  and  Spinel. 

FirH 


•  Corumfirm  is  tht  Indian  name  for  the  coarser  varieties  of  rhomboklal 
eorandum :  it  was  applied  to  the  rhomboidal  conindum  by  Count  Bournon, 
and  to  the  present  genus  hj  Mobs. 
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[Suitp.  1.  AutmtJite. 

First  Sttbspecies. 

Automalite  *. 

Authomolite,  Werner. 

Antiomalit,  Eckeberg,  in  N.  AUgem.  Journal  der  CSiemie^  5.  B. 
1 4SS, — ^S5^ — ^Automalit,  Corindon  zincifere.  Jour,  de  Phys. 
aD  14,  p.  270.^--Autonialit  &  Fahlunit,  Korst.  Tabel.  p.  102. 
— Gahnite,  F<m  MolL — Spinelle  zincifere^  Hauy,  TabL  p.  67* 
— AuUmuQith,  Steffetu,  b.  L  s.  32.  Id.  Hoff.  b.  i.  8.  526.—* 
Gahnit,  Haus.  Ha&db.  b.  ii.  s.  364.    Jd.  Aikin,  p.  185. 

External  Characters. 
Its  colour  is  muddy  duck-green,  which  inclines  very 
much  to  mountain-green. 

It  has  been  hitherto  found  only  crystallized,  and  in  tho 
MIowing  figures : 

1.  Perfect  octahedron. 

i.  Octahedron,  with  alternate  larger  and  smaller  planes. 
8.  Tetrahedron,  truncated  on  the  angles. 
4.  Segment  of  the  tetrahedron. 

JL  Two  8^;ments,  N^  4.  joined  together,  so  that  re- 
entering angles  are  formed  on  the  three  comers 
of  the  figure. 
The  crystals  are  small  and  middle-sized;   all   around 
crystallized,  and  the  planes  are  smooth. 

Externally  it  is  glistening ;  and  the  lustre  is  pearly,  in- 

dimng  to  semi-metallic.     Internally  it  is  shining  on  the 

)niodpel  fracture,  but  glistening  on  the  cross  fracture,  and 

the  lustre  is  re^nous. 

It  has  a  fourfold  cleavage,  and  the  folia  arc  parallel  with 

the  faces  of  an  octahedron. 

Fracture 

*— 

*  Avtamatite  is  derived  from  the  Greek  word  i»i;^cmX«$,  Rod  was  g|ve& 
to  tfab  gem  beceuse  it  approaches  to  the  znetalliferous  minerals  by  reason  of 
its  chemical  compoaitioii,  and  thus  dcserU  or  denies  its  dose  afflnitjwiih 
At  earthy  mfaienda 
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The  fracture  is  flat  conchoidal. 

The  fragments  are  spliuteiy,  or  angukr,  and  not  very 
sharp.«dged. 

It  is  opaque,  or  faintly  translucent  on  the  edge. 

It  is  so  hard  as  to  scratch  quartz,  but  Is  scratched  by 
qnnel. 

It  is  brittle. 

It  is  rather  easily  fran^ble. 

Specific  gravity,  4.^1,  Hisingcr.  4.S97,  HqffmaruL 
4.696,  ^otcy* 

Chemical  Character. 

It  is  infusible  before  the  blowpipe. 


Constitueni  Parts, 

Alumina,            -           60 

• 

m 

SiUca,            .                 4 

- 

4 

Oxide  of  Zinci               24 

• 

S8 

Iron,             -                  9 

• 

5 

Sulphur,             -            0 

- 

17 

Loss,            .        -          3 

Undecomposed 

,     4 

100 

100 

Eckeberg,  J.  de  Phys. 

Vauquelin, 

Annalei 

an  14,  p.  5270. 

du  Mus.  t. 

vLp.88. 

Geognostic  and  GeograpMc  SUuatums. 
It  occurs  imbedded  in  talc-slate,  along  with  galena,  and 
has  been  hitherto  found  only  at  Fahlun  in  Swedea 

ObscrvaiioM. 

In  its  cr}*8tallizations  it  resembles  both  Ceylanite  and 
Spinel :  it  is  distinguished  from  the  former  by  its  nxune  di- 
stinct green  colour,  foliated  fracture,  inferior  hardness,  su- 
perior 


*  The  automalite  MmetiiBes  cooUini  rtiawtnlnitgd  gdtoi,  irtdch  maj 
be  Uit  cauw  of  the  high  ^edfic  gnvi^  *  GkMM  oudBdncd  bj  Ha^f  • 
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perior  specific  gravity,  and  chemical  compoation :  firom  the 
litter  by  colour,  inferior  lustre,  perfect  deavage,  low  degree 
of  transparency,  inferior  hardness,  greater  specific  gravity, 
^  chemical  oompoention. 

Second  Subspecies. 

Ceylanite  *. 

Ceylanit,  Werner, 

Schorl  ou  Grenat  brun^  Rcmi  de  Lisle,  t  iii.  p.  180.  Note  21. — 
Ceylanit,  La  Metkerie,  Joum.  de  Phys.  1793,  p.  23.— Pleo- 
Haste,  Hmiy,  t  iii.  p.  1?.  Id.  Broch.  t  ii.  p.  525. — Ceylanite, 
JZoMf,  b.  iL  th.  ii.  s.  SS.  Id.  IauL  b.  ii.  s.  148.  Id.  Suck.  U  th. 
«.  148.— Plconast,  Bert.  n.  284.  Id  Mohs,  b.  i.  s.  100.  Id 
Xmcos,  p.  52.  263 — Spinelle  pleonast,  Brong.  t  i.  p.  438.  Id. 
Slefens,  b.  i.  s.  2?. — Spinelle  noir-purpurin,  bleu,  vert,  Havy^ 
•TabL  p.  31.— Zeilanlt,  Hoff.  b.  i.  s.  530— Pleonast,  Havs. 
Handb.  b.  ii.  s.  S6S. — Pleonast,  Aikin,  p.  185. 

External  Cliaracters. 

Its  colour  is  muddy  duck-grccn,  and  greyish-black, 
^Irich  approaches  to  iron-black. 

It  occurs  in  blunt  angular  pieces,  and  grains ;  and  cry- 
stallized in  the  following  figures; 

1.  Octahedron,   either  perfect,  or  truncated  on   the 

edges.     Figs.  9,  and  10.  PI.  1. 

2.  Octahedron,  having  each  of  its  angles  acuminated 

by  four  planes,  which  are  set  on  the  lateral  planes. 
Fig.  11.  PI.  1. 
8.  Garnet  or  rhomboldal  dodecahedron.    Fig.  12.  PI.  1. 
The  crystals  are  small,  and  very  small,  seldom  middle- 
tiled;  and  sometimes  imbedded,  sometimes  superimposed. 

Externally 
"  —  ■ 

*  Th*  luniM  djfUmUt  it  derived  torn  CegrloD,  one  of  the  first  known 
oTtUiniiienL 
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Externally  the  angular  pieces  and  grains  are  rough  and 
glimmering,  or  glistening,  but  the  crystals  are  smooth  and 
vpleadent 

Internally  it  is  splendent,  and  the  lustre  is  vitreous,  in- 
clining to  semimetallic. 

The  fracture  is  perfect,  and  very  flat  conchoidal. 

The  fragments  are  indeterminate  angular,  and  very  sharp- 
edged. 

It  is  translucent  on  the  edges. 

It  scratches  quartz  and  topaz,  but  not  so  readily  as  spi- 
nel, and  is  therefore  softer  tlian  that  gem. 

It  is  rather  easily  fran^ble. 

Specific  gravity,  8.7647;  or  3.7931,  Hofii^. 

Chemical  Character. 
It  Is  infusible  before  tlie  blowpipe. 


Cotistituent  Parts. 

Alumina, 

68 

Magnesia, 

12 

Silica, 

2 

Oxide  of  Iron, 

16 

Loss,            -            -            - 

2 
100 

edict  Descotll^  Ann.  de  Chem. 

xxxiii. 

Gcoffnostic  and  Gcograpliic  SUuaitons. 

'fills  mineral  was  first  found  in  tlie  Island  of  Ceylcm, 
where  it  occurs  in  the  sand  of  rivers,  along  with  tourmar- 
liiic,  zircon,  sapphire,  and  iron-sand.  It  also  occurs  in 
the  ejected  unaltered  rocks  at  Monte  Somma.  These 
rocks  are  sometimes  calcareous,  someUmes  composed  of 
leucite,  felspar,  mica,  quartz,  and  olivine,  and  contain  in 

their 
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[Smbip,  S,  Spind. 

dieir  caiaties  octahedral  crystals  of  ceylanite.  It  occurs  al- 
so in  the  trap  rocks  near  Andemach  on  the  Rhine,  and  in 
the  supposed  volcanic  rocks  of  Valmaargue,  Montferrier, 
and  at  Lestz  near  Montpellier. 

It  thus  appears  to  be  an  inmate  of  secondary  trap  rocks ; 
probably  also  of  volcanic  rocks ;  and  if  tlie  loose  rocks  of 
Somma  are  primitive,  of  primitive  rocks. 

Observations. 
This  mineral  is  distinguished  from  Spkiely  by  its  semi^ 
metallic  lustre,  inferior  hardness,  greater  weight,  and  infe- 
ricMP  transparency.  When  it  occurs  in  grains,  it  is  apt  to  be 
confounded  with  Tourmaline,  but  its  semimetallic  luistre, 
greater  weight,  and  its  not  becoming  electric  by  heating, 
distinguish  it  from  that  mineral. 


7%ird  Subspecies. 

Spinel*. 

Spinell,  Werner. 

Snbinus  balassus^  Rubinus  spinellus^  Wall,  t  i.  p.  247.— Rubis 
spinelle  octaedre,  Rmn^  de  Lisle,  t  ii.  p.  224w— Spinel,  &  Ba- 
ls8s  Rubies,  Kim.  vol.  L  p.  253. — Spinel,  Esiner,  b.  ii.  s.  73. 
Id,  Emm,  b.  i.  s.  56,  &  b.  iii.  s.  252. — Rubino  Spinelle^  Nap. 
p.  118. — Rubis,  Lam.  t  IL  p.  224. — Spinel,  Hatty,  t  ii«  p.  496, 
/(/.  Brock,  t  i.  p.  202.  Id,  Boumon,  Phil.  Trans.  1792,  part  ii» 
p.  305.  Id.  Reuss,  b.  ii.  th.  2.  s.  31.  Id.  Lttd,  b.  i.  s.  67-  Id. 
Suck.  Ir  th.  8.  449.  Id.  Bert.  s.  281.  Id.  Mohs,  b.  i.  s.  101, 
Id.  Hab.  8.  S6.  Id.  Lucas,  p.  42.—- Spinelle  rubis,  Brong.  t.  i. 
p.  436. — Spinell,  Brard,  t  i.  p.  113. — Spinel  Ruby,  Kid,  voL  L 
p.  143.— Spinell,  Steffetu,  b.  i.  s.  23.  Id.  Hmiy,  Tabl.  p.  31. 
Id.  Httus,  b.  ii.  s.  360.  Id.  Hoff.  b.  i.  s.  5S5.  Id.  Aikin,  p.  185. 

External 
- 

*  th'u»  name  is  first  mentioned  by  the  earlier  writers  of  the  middle  egeit 
iMit  ita  derivation  u  unknown* 


u 
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Exterrud  Characterf. 

The  principal  colour  is  red ;  £rmu  which  there  is 
sttion  on  the  one  side  into  bhie^  and  almost  into  gn 
the  other  side  into  yellow  and  brown,  and  even  int 
Thus  it  passes  on  the  one  side  from  cannine-red  inttj  a>* 
chineal-red,  crimson-red,  and  cherry*red,  into  plum-blue 
violet-blue,  and  indigo-blue;    the  indigo-blue  sometimes' 
inclines  to  green  :  on  the  other  side  it  passes  from  crimj&on- 
rcd  into  blood-red,  and  hyacintli-red,  into  a  colour  inter- 
mediate l)elween  oicinge  and  otrhre  yellow,  into  yellowis 
brown,   and  reddish-brown*     Fmm    the   cochineal-red 
passes  through  rose-red  into  reddish-white.     The  coloun» 
are  seldom  pure,  being  generally  stmiewhat  muddy.     The 
blue  and  white  varieties  are  rare,  and  the  green  variety  i^H 
very  rare*  ^^ 

It  oecurSf   sometimea  in  grains,  more  frequently  cry»* 
tallized.     The  grainii  are  us*ually  nJIed  crystals.  ^M 

Tlie  following  are  its  crystallizations  :  ^B 

1.  Perfect  octahedron,   which   is  the  fundamental   fi* 

gure.     Fig,  13  *.  fl 

%  Octahetlron,  irith  alternate  Imager  and  smaller  planes*^" 

5.  Tetraliedr«m,    sjlightly    truncated    on    tlic    angles. 
Fig.  14  f. 

4,  Perfect  tetrahedron.     Fig.  15. 

6.  TeLralie(b*on,  deeply  truncated  on  the  apex  J. 

6.  Segment  of  figure  3. 

7.  Two  segments  of  the  tetrahedron,  truncated  on  the 
angles,  as  in  figure  S,  joined  together  in  a  con- 
formable 


s, 

I 


*  Spinel  I  e  primitif,  Hatij,— BflOie  de  LNc,  L  ii,  f.  £14  PL  3*  Up  h 

t  Rome  de  Lisle,  p.  tt7.  vor.  5.  Pi  3,  %.  t, 

t  Boml  de  Llett,  var.  6.  VI  3.  fi^  10,  11.  »nd  U. 
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formaUe  manner  by  thar  bases,  forming  a  twin^ 
crystal  with  three  re-entering  angles. 

8.  Two  segments  of  the  tetrahedron,  truncated  on  the 

angles,  (as  in  figure  8.),  joined  together  by  their 
bases  in  an  unconformable  manner,  so  that  the  ex- 
tremities of  the  segments  project.     Twin^crysial. 

9.  Two  crystals,  N^  5.  attached  by  their  bases.  Tmr^ 

crystal.     Fig.  16  * 

10.  A  crystal  of  N°  6.  attached  by  its  base  to  the  la- 

teral plane  of  a  crystal  N°  6.     Trntir-crystal. 

11.  A  crystal  of  N^  10.  attached  to  one  of  N*  18. 

Triple-crystal. 

12.  Octahedron,  in  which  two  opposite  planes  are  much 
larger  than  the  others. 

13.  Thick  equiangular  six-sided  tabic,  in  which  the 
terminal  planes  are  set  alternately  oblique  on  the 
lateral  planes.  Sometimes  the  table  is  elongated, 
when  it  assumes  more  the  appearance  of  a 

14.  Very  oblique  four-sided  table,  which  is  tnmcated 

on  both  the  acute  angles. 
16.  Octahedron,  truncated  on  the  edges.     Fig.  17  +. 

16.  Rhomboidal  dodecahedron.     Fig.  18. 

17.  Octahedron,  in  which  the  axis  in  oblique,  the  edge 

of  the  common  bases  is  truncated,  and  the  apices 
sometimes  rounded  off. 

18.  Rectangular  four-sided  prism,  acuminated  by  four 
planes,  which  are  set  on  the  lateral  planes.  Fig.  19* 

19.  Lengthened  or  cuneiform  octaliedron.     Fig.  20  J. 

All 

"  tptoelle  tnuiipofl^.  Hail/.— Rome  de  LUIe,  var.  7.  PL  3.  fig.  16. 

t  Spindle  emarigine,  Hauy.-Roin^  de  Lisle,  t  ii.  p.  226.  var.  2.  PL  a 

X  Spinelle  primitif  cnneifbrm^,  Haiiy.—Rom^  de  Lisle,  t.  iL  p.  226. 
'^•l  PL  3.  fig.  2.  &  83. 


All  tlic  planes  of  the  crystals  Uh-ii  uriginate  trom  the 
fundamental  figure  are  smooth  ;  whereas  Uiosc  whicli  are 
derived  from  truncations  on  the  edges  aic  streaked* 

The  crystals  are  generally  small  atid  very  aniaO  ;  seldom 
tniddle-sized  *. 

Exier Rally  and  intenioJIy  the  sphiel  is  splendent,  and 
the  lustre  \itreons.  Many  crj^stals  are  invested  with  an 
o|XLline  crufit,  and  then  have  a  pearly  refletrtion. 

The  cleavage  h  fbiu*fold,  but  im|jerfbct)  and  the  folia  Are 
parallel  with  tlie  sides  of  an  tx^talu'dron. 

The  fracture  is  flat  conchoidal. 

The  fnignients  are  indeterminate  angular  and  sharp- 
edgetl,  or  they  ai*e  splintery* 

It  alternates  from  translucent  to  transr>arcnt,  and  rt- 
fiacts  single. 

It  stratehes  topaz^  but  is  scratched  by  sapphire. 

It  is  iiiittle. 

Specilit:  gravity,  3,500,  3789^  Werner.  3,6+5,  Ha^. 
i570, 3J90,  KlupmtL     3.705,  Lowry.    8,5,  8.8>  Moh. 
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Ckemkal  Cfairtwter^. 
Infua^bW  Ix'fore  the  bloAvpipe  without  adilition  ;  but  b 
fusible  with  l>orax. 


CckMUuatt  Parisn 

J 

Alutnintt, 

, 

82.47           1 

Magnesia, 

- 

8J8            1 

Chrumie  atid. 

- 

&ld            i 

Loiis, 

~                    * 

^,57          J 

100               ' 

Vaiiqiidln^  J, 

M,  N' sap.  89, 
Gt'cg'timik 

*  Brarft  tnentlcmi  a  fine  ^pineLt  wdgfalng  Sl$  grauu,  vrhicb  WfiE  Ltilenctr 
I'd  tot  JosqthltiCi  th«  wife  of  HuiMiiip&rt^^. 
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[Smbtp.  Sy  SpineL 

GeognosAc  and  Geographic  SikuxAons. 

Europe. — It  is  found  in  the  gneiss  district  of  Acker  in 
Sudermannland,  in  a  white  foliated  granular  primitive 
GmesUHie,  in  which  bronze-yellow  coloured  scales  of  mica 
are  disseminated ;  and  the  crystals  are  sometimes  inter- 
mixed with  the  limestone  at  their  line  of  junction.  It  oc- 
curs in  dnisy  ca\'ities,  along  with  vesu\ian  and  ceylanite,  in 
the  gected  foliated  granular  limestone  of  Vesuvius. 

Aria. — It  occurs  in  the  kingdom  of  Pegu,  and  at  Ca^ 
Danor  in  tlie  Mysore  country.  In  die  island  of  Ceylon,  so 
pndific  in  gems,  it  is  found  not  only  in  the  sand  of  rivers^ 
but  also  imbedded  in  gneiss  *. 

Uses. 

It  is  used  as  a  precious  stone,  being  cut  for  various  or* 
namental  purposes ;  but  it  has  neither  the  hardness  nor 
&«  of  the  red  sapphire  or  oriental  ruby.  When  it  weighs 
tbur  carats,  (about  sixteen  grains),  it  is  considered  of  equal 
nlue  with  a  diamond  of  half  the  weight.  Figures  are 
xmetimes  cut  upon  it.  It  does  not  appear  that  the  an- 
oents  ever  cut  figures  on  diis  minei*al ;  for  there  li  no 
mention  made  of  antique  engraved  gems  of  this  kind,  by 

any 

««-^ — ' -  _  ■ 

*  In  the  nugnificent  coUcction  of  the  late  Honourable  Mr  GrevUJe,  now 
^  the  BriUih  Museum,  there  are  two  interesting  spedmeni,  which,  althougli 
*^r  do  not  enable  us  to  ascertain  the  repository  or  kind  of  rock  in  which 
^  spinel  oocurst  make  us  acquainted  with  some  of  its  accomjionying  mine- 
lifc  In  one  of  the  specimens,  crystals  of  spinel  ore  imbedded  in  caJcore* 
<>BHpar,  and  accompanied  with  crystals  of  mica,  mngnetic-py rites,  and  a 
^datsaee  which  Count  de  Boumon  believes  to  be  asparugus-stone ;  and  iu 
^  other  specimen,  the  spinel  is  imbedded  in  adularia,  and  is  arconijwniPtl 
*kh  ■wgnetlc  pyrites. 
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any  of  their  writers  ;  and  in  the  \  ast  collections  of  engraved 
geniSt  prcsened  in  different  parts  of  Eiirf»iie»  tliere  are  none 
uf  gpmd. 

Obserimtiom, 

1.  Dhthitfive  Ckarm:t€r.s. — a.  Between  Spinel  and  oc- 
taliedral  Zircon :  In  zircon,  the  principal  crj^stallization  *u 
an  abtuje  tbur-^ideil  pyramid^  not  a  regular  ocLuliedran^  as 
in  spinel ;  and  the  sjicfific  gravity  of  zircon  is  higher,  at 
being  4*4,  whereas  spinel  m  only  SS.^^-b.  Between  Spinel 
jind  Ortmial  Ruiy  or  Red  Sapphire :  Red  sapphire  is  not 
onlv  harder,  but  heavier  than  spinel. 

S,  The  carniinc-red  variety  is  tlie  SpincLrubf/  of  tJie 
jeweller :  the  cochineal-red  variety  is  the  Balay^rtih^  of 
jewellers,  so  named  from  Balacehan^  the  Indian  name  of 
Pegu,  where  this  Aariety  i:?  found  :  the  violet*blue  spinel 
is  tlic  Almandine  qf  Plm^ ;  is  io  nained  IVoin  Alahanda,  a 
town  in  L^ser  Asia,  near  which  it  was  found ;  and  tlie 
orange-yellow  variety  is  the  Suhkelk-rfdn/  of  jeweUers., 

3.  It  is  a  remarkable  eircu instance,  as  noticed  by  Hau^ 
niann,  that  the  precious  stones  of  the  North>  such  as  the 
spincl-rnby  of  Acker,  the  physalite  or  topaz  of  Sweden, 
uiid  the  zircon  of  Norivay,  have  less  transparency  and 
niutkhL-r  colours  tlian  the  same  getn^  found   id  wanner  cli- 


2.  Rhomboid al  Corundum. 

llhoniboedrischcf  C*oruncl,  Moha* 

This  species  contains  four  subspecies,  visp,  SaJamstone* 
Bappliircj  Emery,  and  Carunduni. 
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First  Subspecies. 
Salamstonc  *. 
Salamst^,  Werner. 
Hoff.  b.  L  8.  541.i-JCorixidon  hyalin,  Hmy,  TabL 

External  Characters. 

Its  oolouiB  are,  brownish-red,  carmine-red,  crimson-red^ 
nd  codiineal-red ;  also  violet-blue  and  Berlin-blue«r 

It  occurs  in  grains,  which  are  rolled  pieces,  and  ciystal- 
Kndin 

1.  Six-sided  prisms,  in  which  the  lateral  faces  are  rib- 

bed 

2.  Rhombmds,  with  truncated  summits. 
Internally  it  b  shining  and  vitreous. 

The  deavage  is,  in  the  direction  of  a  rhombmd  of  86* 
38^,  but  is  very  difficultly  discoverable. 

The  iracture  is  conchoidal.' 

The  fragments  are  indeterminate  angular  and  sharp- 
rfged. 

It  is  translucent,  and  exhibits  a  particular  kind  of  opal- 
caoenoe  in  two  directly  opposite  places. 

It  is  so  hard  as  to  scratch  all  other  minerals  but  di»^ 
mond. 

Specific  gravity  not  determined. 

Geographic  SituaOan. 
It  occurs  principally  in  the  Peninsula  of  India. 
Vol.  I.  D  Second 


if  the  Indian  name  for  this  ^jon. 
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Serofid  Subspecm. 

Sapphire  *, 
Sapphir,  tVermr. 

Saphimit  PFall  1 1  p»  248. — Rubimis  orientals.  Id.  p*  547.— 
TopaziuM  oriental  IB,  M  p.  251 .— Rubis  d'orient,  ^ome*  dt  Lhteg 
t  ii.  p.  212* — Oriental  ruby,  sapphire,  and  topaz,    Kirm* 

t  i.  p.  250 Sapphir,  Esti^er,  b.  ii.  a.  86.   M  Emm.  b.  u  s.  67* 

&  b,  I  s.  €5L— ZafRro,  et  Rubiri-asaffiro,  Nap,  p*  113.  &  I2I< 
— Saphir,  Brvck  L  i.  p.  207> — Tdeaie,  ffs^  t.  iL  p.  4§0 — 
Perfect  crjrunduin,  GrcvUk  and  Bournon,  Lond,  Phil*  Trans* 
1798  &  1802.^-Sapphir,  Beujis,  b.  ii-  th.  S.  9,  t24.— Rubb, 
i?4?r<^*,  b.  ii.  th.  2.  ^i.  ^u.  Id.  Lati,  K  i.  s.  6?.  M  A^^A*  U  tb* 
i,  44C.  W.  £«t.  8. 280,  I(L  Moffs,  b.  i.  s.  1^38.  /rf,  Hufi,  s.S6. 
"-TelesiCj  Lncas^  p*  40. — CoTindon  teles ie,  Bmng,  t,  L  p*  4^7" 
^Corindon  hyolitii  Brardf  p.  110* — Sapbire*  Kidt  vqL  L 
p.  137. — Corindon  hyaliii,  HaUiff  TabL  p«  :¥0.*-4>appbir, 
SieJTeiu,  K  I  s,  14*  Id,  Boff,  h.  u  s.  547* — Edler  cofuod, 
Hm^.  Handb*  b.  ii-  s.  S67— Teksia,  Aikin,  p,  186* 

External  0mrmi€Ts. 

Blue  and  red  arc  Its  principal  colours ;  it  occurs  aba 
gi'ey,  white,  green,  wad  yellow.  From  iiidigo-blue  it  pos- 
ses til  rough  smalt-blue,  Berlin-blue,  azurt^lue,  lavander-^ 
blue.  Into  a  kind  of  fleah-rctl,  rose-red,  urioison-red^  j^Jeach* 
blos^m-redf  and  cochineal-red*  It  occurs  also  peiu-l-grey, 
bluish-grey,  milk-white,  reddish- white,  yelloifcish-white ; 
which  latter  inclines  strongly  to  lemon-yellow.  It  is  sotne- 
timc»  of  a  deep  green  colour* 

The 


•  The  name  Sapphire  is  of  Grcdirn  origin,  and  According  to  Ste|>hanuji 
BjXBDtf  ifl  derived  from  tfa«  UJ2D1I  Sapitluriuc  in  the  Hod.  Sea.     Bui  the 
t  of  the  andenta  app*****  tn  b«ve  liMii  a  different  EDuievftt  frotn  the 
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[Sub^p,  2,  Sapphire, 

The  colours  of  sapphire  are  generally  i)ure  anil  light, 
aeldom  muddy  and  deep.  Sonieiinies  t\v(»,  hut  more  rai-e- 
ly  three  colours  occur  in  the  same  si)eclmen :  tliese  ar« 
wMte  and  blue,  blue, and  red,  white,  hlue,  and  red  *. 

It  occurs  in  blunt-edged  pieces,  and  in  roundish  gi'ains, 
both  of  which  are  pebbles,  and  crystallized.  Its  crystalli- 
sations arc  as  follows : 

The  primitive  figure  is  a  sFightly  acute  rhomlioid,  or 
double  three^ided  pyramid,  in  which  the  alternate  angles 
are  86°  V,  and  fl8«  B&f.  The  following,  which  are  the 
asual  forms,  can  be  traced  to  this  rhomlioid : 

1.  Very  ucute,  equ^ngular,, simple,  six-sided  pyramid. 

Fig.  81.  PI.  2. 
S.  Preceding  figure  truncated  on  tlic  summit.    Fig.  S3. 
PL  2. 

3.  Perfect  six-sided  prism,  Fig.  28.  PI.  2. ;'  sometimes 

truncated  on  the  alternate  angles,  Fig.  24.  PI.  2. 

4.  Acute,  double^  >(ix-8ided  p}Tamid,  in  whicli  the  la^ 

teral  planes  of  the  one  are  set  on  tlic  lateral  planes 
of  the  other.    Fig.  25.  PI.  2. 

5.  The  preceding  figure  acuminated  on  the  extremi- 

ties by  »x  planc3,  which  are  set  on  the  lateral 
planes. 

6.  The  preceding  figure  truncated  on  the  extremities. 

7.  N*>  4.  truncated  on  tlic  extremities.     Fig.  26.  PI.  2. 

D  2  8.  N  ^  3. 

*  Rome  de  Lisle  mcntionfi  a  npphire  among  the  crown  jewels  of  France, 
which  is  of  u  l)eautirul  yclloir  in  the  middle,  and  pure  hhie  on  tlic  extre- 
mities. Faujas  St  Fond  ofisei-ved  bumc  sapphires  which  appeared  green 
•hen  viewed  m  the  direction  of  Ihfir  thickness,  but  blue  in  the  <!ircption  of 
their  length  ;  and  in  the  Hritish  Museum,  there  is  a  »pe*-imen  which  is  bJu4» 
snd  red  at  the  extremities,  niid  ^cilow  in  the  middle. 

t  This  is  the  determinatiim  uf  Fhi'Ilpi  in  the  Ceologiral  Transnctions 
▼ol  iv.  p.  2?4. 


5^ 
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&  N**  S*  acutely  aciiinlnated  witli  rix  planes,  which  are 

set  on  the  lateral  planes. 
9.  The   preceding  crj'stal  truncatect  on  the  Humn 
Fig,  SX  PI,  % 

10,  N^  1.  acutely  acuminated  by  six  planes,  wMcb 
set  on  the  lateral  phmes. 

11*  The  preceding  figure  truncated  on  the  sumnuL 

The  crystals  are  small,  iniddie-sked,  and  all  arouna 
crystallized.     The   planes  of  the  crystals  are  generally 
transversely  g^lreakcd,  and,  when  fresh,  are  usually  splen-     . 
dent.  ^M 

Internally,  its  lustre*  ia  «plenfTent  and  vitreous*  sometime^^ 
inclining  to  adamantine. 

The  cleavfi^e  is  in  the  direction  of  the  planes  of  a  rhom- 
boid of  86^  4',  or  IS  parallel  with  tlie  terminal  planer  of 
the  prism.     The  cleavage  is  scarcely  discernible  in  thi^^ 
blue  varieties,  the  sapphire  of  the  jeweller^  but  is  pi^tt»^| 
distinct  in  the  red  varieties,  the  oriental  ruby  of  the  jewel- 
ler. 

The  fracture  is  conchoidaU 

The  iVagmenti  are  indeterminate  angular*  and  sharp- 
edged. 

It  alternates^  fit>m  transparent  to  translucent ;  and  the 
translucent  varieties  frequently  exhibit  a  six-rayed  opa- 
lescence. ^H 

It  -refractft  double  ^^ 

It  Ls,  after  diamotid,  the  hardest  substance  in  nature »    | 
the  blue  vaneties  are  harder  tlian  the  red.  ^M 

It  is  brittle,  and  easily  fran^jilde 

Specific  gravity  43^0^  4.000,  IFt'r/j*T,— 4.88S,  3.999, 
Hauy. ^4.000,  Hakhtt  mid  Grm7/f'.— 4,161,  3.907,  Bmr^ 
•nm.  Yellow  Sapplurc,  3.916;  Blue  Sapphire,  3,985; 
Ketl  Sapphire,  3.975,  Lowr^^ 


Cm 
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\Swb9p»  8.  SoffktKrt* 

CoMtUuerU  Parts. 

Bine  sapfihire. 
AhmiiiMi,       -        .       9&6 
U«eb       -           -           e.5 
Oddeoflram          .       LO 

Blue  sapphire. 

.        -       92.0 
SUica,         .        &25 
.        .          1.0 
Loss,                    1.75 

Bed  sapphiret  ^ 
Oriental  Bnl^. 

901O 

.        -        74) 

Lt 

.        .        1.8 

100 

100 

100 

KU^  BeiL  b.  L  s.  88. 

CAciievM,  PhiL 
Trau.1802. 

CAeiiew,  FhiL 
Trans.  1802. 

Cktmicdl  Character. 
It  is  infusible  before  the  blowpipe. 

Physical  Characters. 

fieoomes  electrical  i>y  nibbing,  and  retains  its  electricity 
for  several  hours ;  but  does  not  become  electrical  by  heat- 
ing. 

GecgnoHic  Siiuation. 
It  occurs  in  alluvial  soil,  in  the  vicinity  of  rocks  belong- 
ing to  the  secondary  or  floetz-trap  fui-niation,  and  imbedded 
in  gneiss. 

Geographic  SUuaiion. 

Ewrope.'^^lt  occurs  in  alluvial  soil,  along  mth  pyrqpe, 
liroon^  and  iron-sand,  at  Podaedlitz  and  Trziblitz  in  Bo- 
hemia; near  Hdienstein  m  Saxony.  In  France,  on  the 
banks  of  the  stream  Riou  Pezzouliou,  near  Expailly ;  also 
at  Brendola  in  the  Vicentine,  and  in  iPortugal. 

AMLr^lt  b  found  particularly  beautiful  in  the  Cape- 
Ian  Mountains,  twelve  days  journey  from  Sirian,  a  dty  of 
P^u ;  it  is  said,  also  in  Persia,  and  imbedded  in  gneiss  in 
the  Idand  of  Ceylon. 

Use. 
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This  mineral  is,  'next  to  diamond,  the  most  vattiabk 
of  the  precious  etotx/s.  The  white  and  pale-hlu€  ya^ 
rieties,  hy  exp^ssure  to  heat,  become  snow-wiute,  and 
Khen  tnit,  e^diihit  ^  liigh  a  degree  of  histre,  that  they 
ai^uBed  in  plaee  of  diamand*  The  most  highly  priced 
vaiiet"i€?s  are  the  criiiisi>n  and  carmine  r^  ;  these  are  the 
Ormttai  liuhy  of  the  jewclkr,  and  next  to  the  diamond^ 
are  the  iTif  jst  valuable  minerals  hitherto  discovered.  The 
blue  varieties,  the  Sapphire  of  the  jeweller,  are  next  in  va- 
lue to  the  red.  The  yellow  varieties,  the  OricvUil  T(^qz 
of  the  jeweller,  are  of  less  value  tlian  tlie  blue  or  true  Sap^j 
phire*  ^H 

The  Asttrlm  or  Siar-^^^tone  h  a  very  beautiful  variety^     ■ 
in  whicli  the  Cijloyr  i^i  gentrally  of  a  reddi&h  nolet,  and  the 
form  a  rhomboid,  with   truncated   apices,  which  exhibit 
au  opalescent  lustre.     If  cut  en  cahocfion^  or  in  tlie  form 
of  jin  ellipi^e,  die  sunmiit  of  the  ellipse  being  situated  ex- 
actly over  the  |x>int  corrcspnuthng  with  ihe  summit  «f  tlie     i 
rhomlioid,  there  Fill  he  prtxlueed  the  appearaiiee  of  a  st|(^| 
witli  six  rays,  froni  which,  when  lit  Id  in  the  stm  shine,  a 
bright  yellomf^h  Bght  shoots  forth,  forming  a  beautiful  coo 
Irast  to  die  rich  violet-blue  of  tlie  other  [mrt  t£  the  genu 

Bapphire  h  now  usually  set  with  a  foil  of  its  own 
lour  t  but  it  was  formerly  the  practice,  instead  of  a  foilj 
place  imder  the  gem  the  lUue  part  of  a  peacock's  fc»^ 
iher,  ^ 

A  j<ap]*h"u*e  of  ten  carats  weight;,  is  considered  to  b? 
worth  tit\y  giiineas. 

All  oriental  ruby  of  tlilrty-one  carats  weiglit^  of  perfect 

tolouT,  utid  \\iihout  flaws,  is  considered  as  even  moire  va- 

luablr 


i:ocu^ 

I 
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[Subtp.  2.  Sappkhre^ 

luable  than  a  diamond  of  the  same  weight.  It  is  usually 
ttt  with  a  foil ;  but  if  peculiarly  rich  in  colour,  it  is  some- 
dmes  set  without  a  bottom  or  aujour^  that  the  stone  may 
be  seen  through. 

In  the  construction  of  time-keepers,  no  stones  have  been 
fixmd  sufficiently  hard  for  jcwdUng  the  holes,  except  the 
nibj  and  the  diamond. 

It  does  not  appear  that  the  ancients  ever  engraved  fi- 
gures upon  this  mineral.  All  the  engraved  sapphires  pre- 
lerved  in  collections,  are  of  modem  date ;  and  of  these, 
one  of  the  most  beautiful  is  a  red  sapphire,  or  oriental 
raby,  on  which  is  cut  the  figure  of  Henry  the  Fourth  of 
France.  This  gem  was  engraved  by  the  celebrated  ar- 
tist Coldere,  and  was  in  the  collection  of  the  late  Duke  of 
(Means. 

ObservoHons. 

I.  Sapphire  was  first  established  as  a  distinct  spedes, 
tiid  separated  fiom  spnel,  with  which  it  had  been  con- 
feimded,  by  Riim^  de  Lisle  and  Werner. 

I  Red  sapphire  and  sjnnel  ruby  are  sometimes  oon- 
fixmded  togetiier.  The  fc^owin^g  diaracters  will  assist  in 
fifloriminating  them : 

Bed  sapphire  diowsin  some  specimens  milky  reflections; 
it  has  generally  a  sensible  tint  of  violet,  when  wo  jdaoe  it 
Hear  the  eye,  and  look  through  it 

iSjptfi^ruby  does  not  show  the  milky  reflections,  and . 
Irhen  [daced  very  near  the  eye,  and  looked  through,  showst 
only  a  pale  rose-red  colour. 

8.  The  following  are  the  names  given  to  the  different 
varieties  of  this  mineral : 

a.  Blue 


m 


•Eir.S.  caBinffBirst. 


[rL.l.  eabthtmi 


or 


dp^rL 


^ 


a.  Blue  sapphii-e.     Tnte  or  oriental  sapphire, 
b*  Crimstin  red  sapphire.     Orknt^i  luhy. 

c.  Yellow  sapphire.     Oriental  topaz, 

d.  Violet-blue  sapphire.     Orimtal  amcthysL 

e.  Pearl-grey  or  bluish-grey  sapphire,      Ve 
Cfdcahnlc  ruby. 

t  Green  sapphire,     Orimtal  emerald  or  Orieniai  j 

dot. 
g.  Wliite  sapphire.     Lux  mppklre. 

4  Certaia  varieties  of  sapphire  exliibit  particular  kinds 
of  tipalescenee,  and  these  have  received  the  following  deoo- 
minatlans. 

(1.)  Girawl  sapplure.  This  variety  eithibits  a  pale-red- 
dish and  bluish  reflection  upon  a  transparent  ground. 

(£.)  Op^sceni  mpphire.    This  variety  shews  a  ve 
bright  pearly  opalescence, 

(3.)  Jskrm  sapphire  or  Star-stone^  already  described. 

5*  Tiie  Kings  of  Pegu,  Ava  and  Siam,  are  reported  to 
po^ess  rich  collecUons  of  oriental  rubies.     The  finest  ruby 
at  pre!M?nt  kmi^Ti  belongs  to  the  King  of  Pegu,    Tave 
states,  that  In  the  throne  of  the  Great  Mogul  there  we 
108  rubies,  wliich,  on  an  average,  weighed  from  100  to  1 
caruts  each*    Probably  many  uf  lhc&>e  were  garuets. 
the  crowii  jew^cls  of  Fraiice,Jthere  i»  a  fine  rhomboidal  i 
tal  of  sapjiliire,  of  the  weight  of  1G6  carats, 

6.  The  iK'st  sapphires  and  rubies  come  from  Ava 
Pegu ;  those  of  Ceylon  are  usually  of  a  pale  colour^  and 
are  often  deteriorated  by  stains  and  streaks.  The  EurtK 
pean  varieties  of  this  gem  are  not  esteemed  by  jewellers. 

7-  We  may  here  remark,  that  the  epithet  Orieniai^  fre- 
quently applied  to  the  finer  kinds  of  gemSi  was  adopted  in 
conftequence  of  its  ha^dng  been  observed,  that  tlie  hardest 
precious  stones  came  trom  the  East  ^h 

TUri^ 
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Third  Subspecies, 

Emery. 

Schmiergel,  Werner. 

iaargA,  Beuss,  b.  ii.  tfa.  2.  s.  156.  Id.  Brock,  t  iL  p.  292.— 
Smirgel,  Lud.  b.  ii.  s.  183.  Id.  Suck.  2.  th.  a.  298.  Jd  Bert. 
n  427-  /t^  3foi/U>  b.  L  s.  1^6.^— Corindon  granuleux^  JLtfcof^ 
p.  260.  Id.  Brard,  p.  111.— -Emeril,  Brong.  tip.  431.— ^ 
Corinckm  gnmulaire^  BaUy,  Tabl.  p.  30.— Scbniigd,  Steffens, 
b.  L  8.  21.  Id.  Hoff.  b.  i.  s.  56l.  /dL  Haitf.  b.  iL  8.  370.*^ 
Emerj^  ^liAm^  p.  187* 

External  Characters. 

Its  colour  is  intermediate  between  greyish-black  and 
Uuisb-grey. 

It  occurs  massive  and  disseminated ;  and  tjie  masave  is 
iQBdimes  intermixed  with  other  minerals. 

It  tometimeB  occurs  in  fine  granular  distinct  concre- 


ItB  lustre  is  glistemng,  passing  into  glinmiering,  and  is 


The  fracture  b  fine  and  small  grained  uneven;  some- 
taiies  qfdintery. 

The  fragm^ts  are  indeterminate  angular,  and  rath^ 
Uuntnedged. 

Is  dij^tly  translucent  on  the  edges. 

It  is  hard  in  a  high  degree;  scratches  topaz. 

Is  rather  difficultly  frangible. 

Specific  gravity  4.0. 


58 
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ConMltiunit  Parts. 

CL.l. : 

Alumina, 

86.0 

Silica, 

• 

3.0 

ln>Q, 

- 

4.0 

Loes, 

- 

7.0 

100 
Aci\>nling  to  Tmnant^  Phil.  Trans,  for  1808. 

\Ve  kiKtw  oiUy  the  geogiiostic  situation  of  the  Saxon 
ei«KHr\\  ikhich  occurs  lu  beds  of  talc  and  steatite,  along  ^itk 
Memie  aiul  caloirtxms  s|>ar,  in  primiti^  clayslate.  This 
Mlll^t;ftniV  is  to  lie  iX)n^dercd  as  Ix^aring  the  same  relation 
tv»  Na{'(«hiiv  that  UnK'stone  does  to  calcareous  spar ;  hence 
v^twrw  in  a  general  vic^-,  may  be  considered  massive  sap- 
|»hii\\ 

Gtx^raphic  Situation. 

f\/xY^*«**^^  ^'^  found  at  Ochsenkopf  near  Scbwartaeii. 
Kn-jf,  aud  Kilvnstivk  in  Saxouy.  Jersey  and  Guernsey 
aiv  MiHUMRxl  a»  UK*Alities  o£  this  qpecies ;  but  Dr  Mac 
\'uuvx'^%  «hv>  c\aimned  these  islands,  could  neither  find  i^ 
ii^HT  Utiiti  thji^t  it  ever  had  been  discovered  thane  *. 

Iv  khnhiis  alHiiKlantly  in  the  island  of  Naxos,  in  large 
K\^^  nwiM'^'N  at  the  (vM  of  primitive  mountains,  and  also 
.^i  Sioxtiki  It  is  uumioaed  as  a  production  of  Parma  in 
lul\.  sUiki  \>t*  KiHKW  in  the  kingdom  of  Granada,  in 

Asia, 


M  iv>\  jkwV  VH.>fA!^>il  TrvfMKtmn,  roL  k  p.  12.  * 
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[Subtp,  %  Emery, 

Jsia, — ^Near  the  town  of  Charlowa  in  the  Altwn  Moun- 
tsdns. 
America. — Mexico  and  Peru. 

Use. 

It  is  used  for  polishing  hard  minerals  and  metals,  and 
hence  is  an  important  article  in  the  arts.  Before  using^ 
it  is  ground  into  powder  of  various  degrees  of  fineness,  ac- 
cording to  the  use  that  is  intended  to  be  made  of  it  The 
different  kinds  of  powder  are  obtained,  by  repeatedly  dif- 
fiiai^  the  ground  emery  in  water,  and  allowii^  the  water 
1o  settle  a  longer  or  shorter  time,  according  as  a  fine  or 
coarse  powder  is  wished.  It  is  used  with  water  for  polish- 
bg  stones ;  but  with  oil  for  polishing  metals. 

ObservoHons. 

1.  The  name  Emery  is  one  of  technical  import,  and  was 
long  apphed  to  all  those  hard  substances  employed  in  the 
pcriishing  of  gems  and  other  hard  minerals :  Such  as  fine 
granular  garnet,  named  Red  Emery;  actynolite  and 
quartz,  mixed  with  iron-glance  and  other  oxides  of  iron. 
These  mixtures  were  at  one  time  conddered  as  ample  mi- 
nerals, and  when  the  iron  was  the  predominating  ingredi- 
ent, were  placed  along  with  the  ores  of  inm,  but  under  the 
nime  Emery.  To  obriate  this  irregularity,  Werner  re- 
stricted the  name  Emery  to  the  present  spedes,  which  has 
all  the  characters  of  a  good  emery,  and  is  well  marked  as 
a  distinct  mineral. 

S.  Some  very  hard  ores  of  iron,  found  in  Sweden,  which 
are  used  as  emery,  are  probably  intermixed  with  true 
emery. 

Fourth 
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Fourth  Subitptvies^ 

Corundum. 

Konmd  &  Deniant^Spath,  Werner, 

)kcfnmd,  Wid*  s.  £57^*— Adamantiiie-Fp^,  Ktrm,  vol.  i  p^  B$B^ 
Demnnt-spat]]^  Emm^  b,  i.  s.  9-  &  b.  iiL  s,  229. — Spato  ada^ 
ni»ritir*Qj  Nup.  p.  2'?'L — Corindon,  Lam^  X.  ii.  p.  356 — Le 
spath  adaniantifiej  Bnjch*  L  i,  p,  *S56» — Cormdon,  Haiij^,  t,  iii. 
p,  I. — Iraperfect  CarundiUBj  Grevilic  &  Bmrfmn^  Phil.  Trans- 
179s  and  1802*^Komnd  &  Demaiit^sp^th,  Il€u$.^^  h~  it  tli.  2. 
a,  16,  &  lii.  it/.  Lud,  b.  1.  p,  103*  III  Suck  It  th*  s,  439*  ^^ 
Rrt.  8, 290.  Id.  Mq/ls,  b.  L  B.  112^  &  1£0, — Corindon  hmmo- 
phai^e  trail  si  ucide,  &  Corindon  harmophane  opaqye,  Lucoi, 
p»  S59;  &  36O' — Coriiidon  adaniantine^  ^  Corindon  adaman- 
tine nojratre,  Ilrong.  t  L  p.  *29i  4-30. — Corindon  Imnaopbanc^ 
Brardi  jt,  1 10. — Corindon  harmophane  opaque^  Hanift  Tzb 
Comparat*  p.  30.^ — Konmdi  Sc  Demant-spath*  SiefftmSf  b.  i 
a  17,  &  19.  /^^  i/o#  b.  i*  fs.  565,  &  572,^DemanU8|Mth, 
Haus*  Haiidb.  b.  ii.  s*  S6$^<-Xoinmon  Conindtini^  ^e£ii| 
p.  187- 

'F./rtfimid  CJmratters. 

Its  colour  is  greenish* whitej  of  yariaut  degrees  of 
tensity,  which  ]>a.<^§€a  into  light  greenish-grey,  and  eve 
into  motintiun-greenj  aspmagus-green,  Berlin-blue,  and 
azurc^blue ;  it  is  sometimes  also  pearl-grey^  whicli  pa^^^ics  in- 
to flesh- red,  oochineal-redj  crimson-red^  and  bmr-bmwiu 
The  green, {blue,  and  red  colours  are  generally  muddy,  and 
Inclining  to  grey, 

Wben  cut  in  a  semicircular  form,  it  often  presents  an 
opalebccnt  star  of  six  rays,  •  ^ 

It 
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It  occurs  massive,  disseminated,  in  rolled  {neces,  and 
OTStallized.  Its  principal  crystallizations  are  the  fcllow- 
ing: 

1.  Equiangular  ax-dded  prism. 

2.  Same  prism,  having  its  alternate  angles  truncated. 

8.  Same  prism,  having  its  terminal  edges  and  alternate 
ingles  truncated. 

i  When  the  truncations  on  the  angles  of  N^  S.  in- 
CKMe  very  much  in  magnitude,  there  is  formed  a  three- 
planed  acumination,  in  which  the  acuminating  planes  are 
Kt  on  the  alternate  lateral  edges  of  the  prism. 

fi.  When  the  truncations  on  the  edges  increase  very 
mdi,  a  six-planed  acuminatioh  b  formed;  and  when  the 
friim  becomes  very  short,  or  disappears,  there  is  formed 
a  ample  inx-sided  pyramid ;  and  if  the  prism  is  acumina- 
ted  cm  both  extremities,  a  double  six-sided  pyramid ;  and 
in  both  cases  the  summits  of  the  pyramids  are  trunca- 
ted. 

The  crystals  are  middle-idzed. 

Externally,  they  are  dull  and  rough. 

It  shews  a  tendency  to  straight  lamellar  concretions. 

The  lustre  of  the  cleavage  and  fracture  is  shining  and 
^atemng,  and  is  either  vitreous  inclining  to  reonous,  or 
peariy  inclining  to  adamantine. 

The  cleavage  is  perfect,  and  in  the  direction  of  the 
planeB  of  a  rhomboid  of  86^  4',  or  is  parallel  with  the  ter- 
minal fdanes  of  the  prism. 

The  fracture  is  small  and  imperfect  conchoidal,  and 
sometimes  uneven. 

The  fragments  are  indeterminate  angular,  and  sharp- 
edged. 

It  alternates  from  strongly  tninilucent  to  translucent  on 
the  edges^  and  it  refracts  double. 

It 
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It  is  so  hard  as  to  scratch  quartz ;  but  is  softer  tli 
sapphire. 

It  is  rather  easily  frangible. 

Specific   gravity,    3.710,    KlaproiJi.—S.SHS,    Haty. 
875,  Boumon,    3.876,  Lconhard. 

Chemical  Character. 
It  is  infusible  without  addition  before  tlie  blowjnpe. 


CmstUuent  Parts. 

Corundum  of 

Of  Malabar. 

Diamonds 

jpar.or 

DiaoiOiids] 

the  Caroatic. 

Corundum  of  China. 

Etencngi 

Alumina, 

91.0 

-      86.5 

- 

84.0 

-        9! 

Silica, 

6.0 

7.0 

- 

6.50 

i 

Iron, 

1.6 

4.0 

- 

7.50 

i 

Loss, 

S.6 

2.5 

- 

S 

( 

100 

100 

100 

Vauqud. 

Chencvix. 

Klaproth. 

J.dePh; 

t74ip.^ 

Geognostic  and  Geographic  Situations. 

Europe.^^^&i  and  blue  oorundum  occur  in  dolomite 
St  Gothard ;  in  mica>slate  in  Italy ;  in  magnetic  ironsto 
in  Sweden ;  in  nests  of  mica  and  felspar,  which  are  cc 
tained  in  beds  of  greenstone  porphyry  subordinate  ta^ne 
in  Mount  Rosa ;  and  at  Etenengo,  near  M ozzo,  in  the  d 
trict  of  Sesffla  in  Piedmont,  in  a  granitic  rock  of  felspar  a 
nlver-whitc  mica. 

Ama.^'lvi  the  Camatic,  and  on  the  coast  of  Malabar, 
it  imbedded  in  a  rock  composed  of  felspar,  fibrolite,  quan 
hamfalnide,  and  mica,  and  is  sometimes  accompanied  wi 

pLstacil 
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pistadte,  talc,  garnet,  and  zircon.     It  is  also  found  very 
abundantly  in  the  neigfabouriiood  of  Canton  in  China. 

Use. 

In  its  powdered  state,  it  has  long  been  used  by  the  ar- 
tists  of  India  and  China  for  cutting  and  polishing  pre- 
lious  stones;  "but,  although  it  Dvill  in  some  degree  act 
upon  the  diamond,  it  is  not  sufficiently  hard  to  bring  out 
the  fine  lustre  of  that  gem  in  a  degree  comparable  to  that 
liiich  is  effected  by  European  artists  with  diamond  pow- 
der. The  Chinese  also  use  it  for  polishing  steel.  Eun>- 
pnn  artists  consider  it  superior  to  emery  for  the  cutting 
of  leals  and  precious  stones ;  but  for  minute  engravii^  it  is 
modi  inferior  to  diamond-powder.  Some  authors  say  that 
the  Chinese  use  it  as  an  ingredient  in  xheir  porcelain ;  but 
Ais  opinion  is  called  in  question  by  late  travellers. 

Observations, 
Tins  mineral  was  known  to  Woodward,  who  mentions  it 
under  the  name  Corivindum.  In  the  year  1768,  Mr  Ber- 
7,  an  eminent  seal-engraver  in  Edinburgh,  received  a  box 
of  it  from  Madras.  He  showed  it  to  Dr  Black,  who  cxfu 
nuned  and  pointed  it  out  as  a  distinct  and  new  mineral. 


3.  Prismatic: 
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CousHtUcni  Paris. 


Alumina, 

8Llica, 

Linte, 

Oxide  of  Iron, 

LoBSj 


71.5 

lao 

6.0 
3.0 


100 


According  lo  Khproih,  b.  i*  s,  102. 

Chi'mmil  CfmractCTJ?.  m 

Before  the  blowpipe  it  is  infusible  witlioiit  addition,  (Le* 
Ucvrc.J 

Gcagfimiic  and  Geographk  Situations. 

It  QCetirs  in  Brazil^  in  alluvid  sml  with  topax. 
sandstone  with  dianionci  ;  and  at  Haddftiu,  on  Cotmectic 
River,  in  the  United  States,  in  granite,  along  with  game! 
beryl,  and  tourmaline  *, 

It  h  found  iii  the  islatid  of  Ceylon,  in  the  beds  of  rt%'6r*, 
£ilong  ^ith  sapphirea,  nd^ies  and  tounnalin^t 


Use»> 


4 


This  ftie  gem  was  formerly  much  less  ptixcd  ihaii  i 
at  present  When  cut  and  poli.^hed,  it  is  not  inferior  in 
brilliancy  and  l>eauty  to  other  gems  of  thu  same  colour, 
but  of  much  greater  Taliic,  Tlie  larger  stones  are  cut 
into  necklaces  and  ring-stone%  and  set  either  with  or  with- 
out diamonds;  the  suialler  ones  are  made  into  circular 
car-dropSj  and  set  round  with  deep^olouretl  gems.     The 

ojialescent 


*  Cleavdand'^  Minerokg}-,  p.  304» 
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opalescent  varieties  are  cut  en  cabockon  as  ring-stones,  and 
are  very  much  esteemed. 

The  Brazilian  variety  is  better  fitted  for  the  purpose  of 
the  jeweller  than  the  North  American. 

Observations. 

1.  Rolled  pieces  or  pebbles  <rf  chrysoberyl  might  be  con- 
fininded  with  pebbles  of  sapphire ;  but  their  green  colour, 
milk  or  bluish  white  opalescence,  frequent  cubic  form, 
voug^  and  glistening  surface,  and  inferior  hardness,  distin- 
giudi  them  sufficiently  from  that  mineral.  The  crystallized 
'Vttieties  are  distinguished  from  crystallized  sapphire  by  co- 
lour and  surface. 

2.  It  was  first  established  as  a  distinct  species  by  Wer- 
ner, in  the  Bcigmannisches  Journal,  S  Jahrg.  S.  B.  54. 


Genus  IV.— ANDALUSITE. 

This  genus  contains  one  species,  viz.  Prismatic  And»- 
ioote. 


K  2  1.  Prismatic 
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1.  Prismatic  Andalusite. 

Prismatischer  Andalusit,  Mchs. 

This  species  contains  two  subspecies,  viz.  Common  An- 
daludite  and  Saussurite. 

FirH  Subspecies, 

Common  Andalusite.     A"^ 

Andalusity  Werner. 

Feldspath  Apyre,  Havy. 

Spath  adamantin  d'un*  rouge  violet^  Bourrum,  Journ.  de  Fliys^ 
1799,  p.  453.— Andalusit,  La  Meth.  Id.  An  6.  p.  386.  Id. 
Reuss,  b.  iv.  s.  135.^ — Foretzer  Feldspath^  Suck,  ir  Abh.  s.  S96. 
— ^Andalusit^  Mohs,  b.  i.  s.  423.  Id.  Karsten,  Tabel.  8. 46.  Id. 
Leonhard,  Tabel.  s.  I9.  Id.  Brong,  t  i.  p.  363.— Feldspath 
ap3rre,  Hauy,  Tabl.  p.  60. — Micaphilit^  Brunner,  in  MoU'a 
Ann.  3.  2.  294— Andalusit,  Steffens,  b.  i.  s.  455.  Id.  Hoff. 
b.  ii.  8.  291.  Id.  Lenz,  b.i.  s.  484.  Id.  Oken,  b.L  8.317.  Id. 
Haus.  b.  ii.  s.  506.   Id.  Aikin,  p.  187- 

External  Characters. 
Its  colour  is  flesh-red,  which  sometimes  inclines  to  pearl- 

It  occurs  masave,  and  crystallized  in  slightly  oblique  four- 
cdded  prisms,  in  which  the  terminal  angles  and  lateral  edges 
are  sometimes  truncated. 

The  crj'stals  are  seldom  large,  generally  middle-^zed  » 
small,  and  aknost  always  imbedded. 

The  principal  fracture  is  shining,  in  a  low  degree ;  the 
cross  fracture  glistening,  and  the  lustre  is  vitreous. 

The  cleava^  is  indeterminate  diagonal. 

The  fracture  is  uneven. 

The  fragments  arc  indeterminate  angular. 

If 
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[Sviip.  1.  CoMMon  AndabiaUe. 

It  is  feebly  translucent 
It  scratches  quartz,  but  is  softer  than  topaz  *. 
It  is  rather  easily  frangible. 

Specific  gravity,  8.050,  Rami  de  Li«&.— 3.074,  Gmfton. 
-4.165,  jffaii^.— 3.060,  3.127,  Van  FoiiA.— 3.2,  Mo/u. 

Chemical  Characters. 

It  beonnes  white  before  the  blow-fnpe,  but  does  not 
ffldt  The  andalusite  of  Herzogau  was  exposed  by  BuchcJz 
tx  an  hour  and  a  half  to  a  temperature  equal  to  that  of 
ineltiiig  alver,  when  its  colour  was  changed,  its  lustre  al« 
most  destroyed,  bu^.it  appeared  to  have  increased  in  hard- 
MB  and  brittlenesa. 


ComtUuent  Parts. 

Silica, 

SS 

99.\ft 

Alumina, 

62 

61.07 

Potash, 

8 

Oxide  of  Iron, 

% 

7.88 

94 

88.02 

Vauquelin. 

Guyton. 

Geognottic  SUuaHcn, 

It  occurs  in  gneiss,  mica-slate,  and  clay-slate ;  also  in 
^eins  that  traverse  granite  or  gneiss,  dther  along  with  fel- 
^,  or  with  felspar^  quartz,  mica,  and  schorl. 

Geographic 


*  Herr  Von  Voith  says,  that  he  found  the  schorl  of  Horlberge,  the  i 
<ite  in  gneiM  near  Wemeberg,  and  the  andalusite  of  Herzogau,  so  soft  in 
their  original  repositories,  that  he  could  flatten  them  between  the  fingers. 
'«nd  cut  them  with  a  knife,  but  that  they  became  ytrj  hard  on  ezporare  ta 
the  air. 


w 
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Gmg^raphic  Situation,  T 

Europe. — It  occurs  in  gneiss  in  Aberdecn^ihire ;  in  grar 
nite  in  Baiiffiihire ;  in  mica-slate  in  the  IiiJand  of  Unst : 
Dartm(x>r  in  Devonshire ;  also  in  inica-f^late  tin  llie  north 
east  side  of  l)out*e  Moimtain,  in  the  cnnnty  of  Wlcklow 
and  ai  Killeny,  in  the  county  of  Dublin,  wliere  it  Vim  firs 
noticed  by  my  friend  Dr  Blake  *.  J 

On  tlie  Continent  it  was  first  found  in  tlie  province  fl 
Anrfalusia  or  Castile ;  aftenvards  by  Count  de  BoiLrnnn  a 
luibert,  near  Mnntbrisnn  in  Forez^  in  a  vein  of  fcls|>ar  tra 
VtTMti^  granite.  It  alsii  m^curs  in  veins  in  gneiss  near  Hef 
zogau,  in  the  Up]R^r  PaJalinate ;  Syser  Alp  in  Tyrol ;  and  ti 
gneiss  near  BcKlenuiais  m  Bavaria.  In  the  Fichtelgebirgc 
and  at  Bmnnsdorf,  near  Freyberg  in  Saxony,  il  occurs  tra 
bed  tied  in  miea^slale.^ 

Amerka, — At  Readiield  in  Maine,  United  States^  i 
granite  -f** 


Obsefxmttmis, 


d 


1-  It  is  distinguished  by  Its  colour,  external  shape,  frae 
turcj  hardness,  and  weight.  1 1  ha-i  been  confoundtd  witi 
Fchfmr;  but  it  is  distinguished  from  that  mineral  by  it 
greater  hardness,  and  weight,  and  its  infu^sibility.  Its  cle« 
vage,  and  inferior  s|>ecifTC  gravity^  distingui.^h  it  from  Cn 
TUndum, 

2.  The  finest  si*eeiinens  of  andalusite  are  found  in 
Sysser  AJp, 


\ 


Stctm 


*  FlttonV  Bfinefalogj  of  HubUn,  [k  4T« 
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[Suhtp.  2.  Sauuurite. 


Second  Subspecies. 
Saussurite. 

Magorar  nephrite^  Reuss,  b.  ii.  s.  192 — Jade,  Saussure,  Vo}  Bge% 
—Jade  tenace,  Hauif,  t  iv.  p.  368. — Jade  de  Saussure,  Brong 
tip.  348. — Saussurite,  Karsi.  Tabel.  s.  34. — Feldspath  te- 
oaoe,  Httuy,  Tabl.  p.  36«— Saussurite,  Theodore  de  Saussure, 
Journal  des  Mines,  n.  cxL  p.  205.  Id.  Steffens,  b.  i.  s.  451.— 
Vaiiali^  Hoff.  b.  ii.  s.  338. — Saussurit  Lenz,  b.  i.  s.  507.  Id. 
Oken,  b.  i  a.  332.   Id.  Haus.  b.  ii.  s.  537-  Id.  Aikin,  p.  234 

Extenud  Characters. 

Its  cdouiv  are  white,  giey»  wd  green :  it  passes  from 
greyiah-wliite  into  greenish-white,  greenish-grey,  bluish- 
grej,  ^nd  mountain-green ;  and  sometimes  it  occurs  smoke- 
grey  and  pearl-grey. 

It  occMTB  maasive,  disseminated,  and  in  rolled  pieces. 

Internally  it  is  dull,  or  feebly  ghmmering. 

The  d^vage  is  imperfect,  and  apparently  twofold,  and 
dif^tly  oblique? 

The  fracture  is  splintery. 

It  breaks  into  very  sharp^ged  pieces. 

It  is  faintly  transluoept  on  the  edges. 

It  is  very  difficultly  frangible. 

It  is  hard ;  according  to  Saussure  it  scratches  quartz. 

It  is  meagre  to  the  feel. 

Spepfic  gravity,  8.200,  KktproOi.  3.810,  8.819,  SatM- 
sure. 

Chemical  Characters. 

Before  the  blowppe  it  melts  on  the  edges  and  angles,  but 
is  not  entirely  melted. 

Constituent 
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. 1. BARTHY  H» 

Conttihtent  Parts. 

Silica, 

44.00 

49.00 

Alumina, 

30.00 

2400 

Lime, 

4.00 

10.50 

Magnesia, 

- 

3.75 

Natron, 

6.00 

5.50 

Potash, 

0.25 

Iron, 

18.50 

6.50 

Manganese, 

005 

96.80 

99,25 

Sewsmre,  Jouni.  des 

Klaprothy  Bdt. 

Mines,  n. 

cxi.  p.  217. 

b.  IV.  8.  278.  J 

OeogntMw  tmd  Geographw  Siiuatiofw. 

It  occurs  at  the  foot  of  Mount  Rosa.  Rolled  pieces 
are  found  at  the  mouth  of  tlie  Rcuss;  and  large  blocks^ 
containing  diallage,  abound  in  the  Pays  de  Vaud*  BoD- 
ed  masses  are  scattered  on  the  shores  of  the  Lake  of  Ge- 
neva; and  the  well-known  rock  from  Corsica,  named 
Verde  di  Cormea^  is  a  compound  of  diallage  and  saussurite. 
It  is  also  found  in  Norway ^  Finland^  Italy^  France^  and 
Savoy. 


I 


Observathm* 


d 


The  older  Saussuiej  who  has  particularly  described 
this  mineral,  was  of  opinion  that  it  belonged  to  the  mag"- 
nciiian  clav^^  and  arrangetl  it  in  the  system  under  the 
name  Jade.  Saussure  the  Younger,  after  a  careful  &l^ 
mitiation  and  analytds^  found  that  it  could  not  be  arran- 
ged  with  jade,  hut  formed  a  distinct  species,  to  which  h^_ 
gave  the  name  Sausmrite,     Hauy  described  it  under  thn^ 

name 
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name  Feldqiath  tenace,  and  Werner  arranges  it  with  the 
feldspars;  but  its  great  hardness,  and  high  spedfic  gravity^ 
induce  me  to  retain  it  as  a  disdnct  mineral,  and  from  its  affi* 
nity  with  andalusite,  to  place  it  beside  that  species. 


Genus  V.— TOPAZ. 


This  genus  contains  but  one  species,  viz.  Prismatic  To- 

Prismatic  Topaz. 

Prismatischer  Topaz,  Mohs. 

The  spedes  contains  three  subspedes,  viz.  Common  To- 
Ptej  Sdunrlite,  and  Physalite  or  Pyrophysalite. 

First  Subspecies. 
Common  Topaz  *. 

Topaz,  Werner. 

^^liysolithus,  Plin.  Hist  Nat  L  xxzvii.  9^-— Topazius  octaedri- 
CU8  prismaticus^  WalL  t  i.  p.  S51. — Topaze  du  Brezil^  Rami 
ie  Lisle,  t  iL  p.  230.— Topaze  de  Saxe,  Id.  p.  26a->Topaz, 
Werm.  Cronst  p.  97-  Id.  Wid.  p.  S67^--Ooddental  Topaz, 
Xirw,  voL  1.  p.  254. — ^Topaz^  Estner,  b.  iL  s.  Q%.  Id.  Emm. 
h  L  8.  374. — ^Topazio,  Najp.  p.  136. — Topaze  du  Brezil^  de 
Saze^  et  de  Siberie,  Lam.  t  iL  p.  254.  Id,  Brock,  t  i.  p.  212. 

Id. 


*  The  name  TVpss  If  derhred  flrrnn  Topoww,  a  amall  idand  in  Uie  Rtd 
Sett  iHwra,  it  is  tdd,  Uie  Bonuuis  Ufed  to  eoltocl  thdr  topti,  wUdi  If  tk^ 
QuTfoBte  of  the  modoRif. 


w 


i*«N.  5,  Tor Jtir* 


irt. 


EAfttttY 


R^^/. 


Ztffi.  b.  i.  e.  CS*    M  iS«cA%  Ir  th,  s.  455.    M  Bfrf,  8,  204.  4 

JlfDA,^,  b.  L  B.  27-  M  //f/6.  s.  rj4,  M  L«ca*,  s.  43.  Id.  Ujyu^ 
t  i»  p*  419.  M  ^rflrt/,  p*  Tlti.  /i/.  AiW,  vol  L  p.  145.  ^^i 
Haih;,  Tabi  p.  I?.  M  .S7f/r^^«^,  b.  i.  b.  33.  W.  J/ojf  h^  ^ 
8,  37?.— Edlcr  Topaz,  i/ata.  Htmdb.  b.  ii.  s.  649.— Top^MJ 
Aikm^  p*  147*  - 

E^€Tfi(d  Characters. 
Its  principal  colour  is  wintvyellow,  whkh  occurs  of  mii 
tlegrtrs  f >r  intuiii^ity* 

The  puit*  wine-ydlow  passes  uito  yt^llowish- white,  grey- 
ij*h- white,  gTfenkh-wliiLe,  iiioutitjiin-greeu,  and  cdamhui- 
gra*n. 

The  dii^rk  ^*ine-ydlow  posses  from  orange-yellow  through 
chciTy-rtnl  into  \ioktr-blije  *; 

It  RJdoni  iiCfurB  nmssivc,  t-onipisecl  of  coarse  and  small 
granular  concrcUnns^  dlsst^niinatetl^  and  in  roUcd  piecet); 
most  frequently  erj^stalhzed* 

\u  prinntjve  fluni  is  an  olilique  primi  of  194^  ^, 
T!ie  fbllow ing  are  tjie  pnncip^il  %arititjes  of  the  prisni. 
L  Ohhi}Ue  foQr-«ided  pri^^ni^  rather  acutely  acuniinaled    j| 
by  four  planes,  which  are  ml  on  the  lateral  planes.    [I 
2.  N  ^  1 .  in  which  the  ajcuter  lateral  edges  are  bevelled ;    ^^ 
or  it  may  lie  viewed  as  an  eij^ht-^ided  prism,  in 
which  two  and  two  lateral  planes  meet  under  ob- 
tuse angles.     Fig.  30.  PL  S.  | 
3*  N"  1,  S:  S2„  with  a  double  ai^umination ;  the  planes 
of  the  second  aeuminatlon  set  <m  thosB  of  the 
first, 

4.  N«  ^.    ' 


*  TIm  ¥iol«M^y«  raHctjr  a  ^17  t^xt :  in  proof  of  ddfti  it  ini|^  be  men. 
i|Qii«dt  Ito  Mr  Von  dcr  HM  tiC  VietiiiQ,  tlbe  pmprietor  of  otie  t£  the  aieat 

iHRibcd  t>j  M(^  |illi  1 JOO  AMiH  fer  a  «ngle  ifweuieti  of  tioln4»lue  e(«- 
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[Smbtp,  h  CoMMM  Topau. 

4.  N^  ^   with  a  triple  acumination ;    in  which   the 

planes  of  the  one  always  rest  on  those  of  the 
others. 

5.  N°  S.  in  which  the  angles  on  the  acute  edges,  and 

the  summits  (^  the  acuminations,  are  tnmcated« 
Fig.  81.  PI.  2. 

6.  N^  4.  in  which  the  angles  on  the  acute  and  obtuse 

edges  are  truncated.     Fig.  32.  PI.  2. 

7.  N^  1,  &  2.,  id  which  the  summits  of  the  acumina- 

tions  are  truncated. 

8.  The  preceding  figure,  in  which  the  angles  formed 

by  the  obtuse  lateral  edges  and  the  acuminating 
planes,  are  bevelled. 
d.  The  bevelling  edges  of  N^  8.  truncated. 

10.  The  preceding  %ure,  in  which  the  edges  formed 
by  the  truncating  planes  of  the  bevelment  with 
the  surrounding  planes,  are  truncated. 

11.  N^  2.  in  which  the  terminal  planes  are  bevelled, 
and  the  bevelling  planes  set  on  the  acute  lateral 
edges. 

IS.  The  preceding  figmre,  in  which  the  angles  formed 
by  the  proper  edge  of  the  bevelment  are  beveU 
led.     Fig.  33.  PI.  «. 

The  crystals  are  middle  fdaed,  small  and  very  small ;  \erf 
addom  large;  and  are  generally  superimposed. 

The  lateral  planes  of  the  crystals  are  longitudinally 
itreaked;  but  the  acuminating  and  bevelling  planes  are 
smooth ;  the  terminal  planes  are  rough  *. 

The 


•  *  TIm  BrixiUan  and  Siberiiin  topu€»  are  more  deeply  ttreaked  than  the 
SuoD :  Amber,  the  BraaiUan  topai  Is  generally  acumlnatedt  bat  i$  without 
truDGations  {  the  Siberian,  on  the  contrary,  is  usually  bevelled. 


?0 


eEN*  5*  T0FA2. 


ffiTT.  XAftTer  MY^, 


^1 


The  massive  varieties  occur  in  coarse  and  small  granular 
distinct  concretions. 

Externally  it  is  eplcudent ;  internally,  splendent  and  vi- 
treous* 

The  clea\itge  is  perfect,  and  peq>endiculs^  to  the  axis  i 
the  prism. 

The  fracture  is  small  and  perfect  conchoidaL 

The  fragments  are  indctenmnate  angular  and  shaijv 
edged,  and  sometimes  tabular. 

It  alternates  from  transparent  to  seraitransparent ;  and  it 
refracts  double. 

It  is  harder  than  quartz  or  emerald ;  but  softer  than 
rundum. 

It  is  easily  frangible. 

Sjiecific    gravity   3.464  to  3.556^  Werner. — 3*556 
3.564,  ira%.— a.540  to  3.576,  KarstefLS.m^  to  3.64^ 
ij}wr^*^SA^  3.63  Moh^, 

Chemical  Characters, 

Saxon  topaz  in  a  gentle  heat  becomefi  white  *,  but  a 
strong  heat  deprives  it  of  lustre  and  transparency :  th« 
Brazilian,  on  the  contrary,  by  exposure  to  a  high  tempe- 
rature^ biuns  rose-red  f ,  and  in  a  still  liigher  violet-blue. 
Before  die  blowpipe  it  is  infusible,  but  exjjosed  to  a  stream 
of  oxygen  gas  it  soon  melts  into  a  porcellanous  bead.  Itf 
Visible  with  borax,  but  alkali  has  little  effect  on  it. 


Pkygkat 


■  When  thus  altered,  the  Suon  tojmf  h  lometimct  imposed  on  th*  | 
MOTtuit  for  diunoacL 


f  Topia  thm  aHencd,  £b  ctii  and  aotd  bj  jcweUeis  under  tti«  itame  v£ 
Brfttiligii  rubf  aivd  Pale  ipioct 


OTD.1.  6EV.)  SP.l.  PKIffMATlC  T0PA2.  77 

Physical  Characters. 

The  topaz  of  Brazil,  Siberia^  Mucia  in  Asia  Mmor, 
and  Saxony,  when  heated,  exhibits  at  one  extremity  poa- 
thre,  and  at  the  other  negative  electricity.  It  also  becomes 
electrical  by  friction,  and  retains  this  property  for  a  consi- 
derable time,  acmietimes  more  than  twenty-four  hours. 

Constituent  Parts, 
BruiliaD  Topiz.        Saxon  t'opaz.         Saxon  Topax. 

Alumina,  58.38  57.45  59^ 

SiHca,  S4.01  84.24  35 

Fluoric  acid,  7.79  7.75  5 


100.18  99.44  99 

BerseUuSj  Afhand-  Berzelius,  id.    Klap,  b.4.  s.  160. 
lingar,  vol.  iv, 
p.  236. 

Geognostic  Situaiion^ 

Topaz  occurs  in  many  different  rocks  and  minei^al  tepO' 
atones.  It  forms  an  essential  constituent  part  of  a  particiK 
lar  mountain-rock,  which  is  an  aggregate  of  topaz,  quarts, 
and  Bchorl,  and  is  named  topaz-rock.  The  rock  is  composed 
of  large  and  small  globular  and  angular  concretions,  having 
adaty  structu^ ;  and  between  the  concretions  there  tfe  fre- 
quently drusy  cavities  lined  with  crystals  of  topaz,  quartZf 
schorl,  and  hthouiarge.  At  first  sight  it  appears  to  be  an 
fggr^ation  of  fragments,  but  a  paifticular  examination  con- 
rinces  us  that  all  the  remarkable  phenomena  it  exhibits  are 
effects  of  crystallization.  Topaz  occurs  in  drusy  cavities  in 
granite,  abng  with  beryl  and  rock-orystal ;  also  in  vans, 

which 
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which  traverse  priinilive  nx-ks,  as  granite,  where  it  is  as- 
sociated with  beryl  J  rcx:k-crysta!,  and  iroiwx;hre,  or  mica-slate 
aiicl  gneiss,  where  it  is  accompanied  with  tmstotiej  aFseniGal 
pyrites,  wmetimes  copfxr-pyritcs,  apatite,  fiuor-Kpar,  quartz, 
and  steatite*  It  has  been  also  discovered  io  nest^j  in  tnm- 
silion  clay-slate,  altmg  with  rcil-coloured  quartz,  brown^par, 
and  fielenite  or  gypseous  spar  ^  in  chlorite-slate,  associated 
wilJi  hthonmrge  and  quartz ;  and  it  is  found  in  rolled  pieces 
and  crystals  in  a!  hi  vial  soil, 

Geoffraphk  SHuaiton. 

Europe. — It  occurs  in  large  crystals,  and  roUtd  masses, 
in  an  allini^il  soil,  in  the  granite  and  gneiss  districts  of 
Mar  and  Cairngomi,  in  the  upper  parts  of  Al>crdeen' 
shire  * ;  and  in  veins,  along  with  tini^tone,  in  daj'Slate,  at 
St  Anne «,  in  Cornwall ;  alao  in  St  Michaers  Mount,  and 
at  Trevaunance,  in  the  same  coimty.  Upon  the  Continent 
of  Europe,  it  appears  most  abundantly  in  topaz-rock  at 
Schneckcm stein ;  also  in  veins  that  traverse  gneiss,  along 
with  tinstone,  fluor-spar,  and  arsenical  pyrites,  at  Ehren- 
fricderstloi-ffi  and  in  rounded  or  angular  picx:es,  and  some- 
times in  cr\'fitals  of  a  nioun tain-green  colour,  in  alluvial 
soil,  at  Eibeni^tDck  in  Saxony ;  it  also  occurs  at  Zuinwald 
and  Geyer  in  the  same  country^  at  Sclilakenwalde  and 
Einnwald  In  Bohemia,  it  occurs  in  veins  that  traverse  gneiss, 
along  witli  tinstone,  fluor-spai^  copper-pyrites,  and  tidio- 
niarge.  It  has  been  found  at  Hirschlxrg,  and  other  places 
iJi  Silesia^  and  at  the  Htillengraben,  at  Werten  in  Salzburgt 
III  nests  in  transition  clay-slate. 

J^ia. — It  occurs  both  in  the  iVltaio  and  Uralian  mou% 
tiiiii^.     In  ilie  Altain  raiige,  it  occurs  on  the  hanks  of  the 

river 
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river  Tom ;  and  m  the  mountain  Adon-Tschdon,  along 
with  beryl,  quartz,  schorl,  fluor-spar,  and  lithomarge. 
About  twenty-five  leagues  north  of  Catharincnburg  in 
the  Uialian  range,  it  is  found  in  con^derable  quantity  in 
a  kind  of  granite,  resembling  that  variety  known  under 
the  name  of  Graphic  Granite.  There,  it  is  said  to  occur 
indrusy  cavities,  along  with  rock-crystal  and  beryl.  It 
has  been  discovered  in  loose  crystals  in  Kamschatka ;  and 
it  is  said  also  along  with  rock-crystal,  common  quartz, 
fee  in  the  river  Poyk  in  Caucasus.  The  beautiful  rose- 
red  variety  was  discovered  at  Mukia,  in  Asia  Minor,  by 
an  intelligent  traveller,  our  countryman  Mr  Hawkins.  In 
Ceylon,  Pegu,  Hawkesbury  river  in  New  Holland,  and 
Cape  Barrel  Island  in  Basses  Straits,  it  occurs  in  alluvial 
floQ. 

America. — ^The  topazes  of  Brazil,  so  much  esteemed  in 
tFBife,  are  dug  in  the  district  of  Villa-Rica.  The  higher 
parts  oif  the  country  arc  of  sandstone,  which  is  sometimes 
fleriUe,  (this  is  the  well  knownjlexible  sandstone  cf  Brazil,) 
owing  to  intermixed  chlorite ;  but  in  the  lower,  the  prevail- 
ing rock  is  chlorite-slate.  The  topazes  are  found  in  nests 
in  this  flftatc,  and  are  generally  associated  with  lithomarge, 
kiose  graiiidar  quartz,  and  rock-cry stal ;  and  occa^onally  they 
are  included  in  the  rock-crystal  *.  Crystals  of  topaz  twelve 
inches  long,  and  from  four  to  six  inches  tliick,  are  met  with 
in  these  cavities.  They  are  also  found  in  the  alluvium  of 
(he  country.  In  the  National  Museum  in  Paris,  there  is  a 
luge  rock-crystal,  containing  red-coloured  topazes  fVom 
BiBziL 

Uses, 


*  K  it  mM  by  Mr  M«we,  that  the  Uue  topaz  of  Brazil  occurs  in  tho 
•uidstone  rode  ai  that  which  affinrds  the  diamond. 
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Uses. 

1,  This  gem  is  much  prized  by  jewellers.  The  follow^ 
ing  kijids  are  knoi^Ti  in  o^mmerce* 

a*  Soj^an,  The  colours  are  yellow,  and  generally  pale 
wine-yellow.  When  cut^  ihey  frequently  have  a  lustre 
ec|ual  to  the  Brazilian,  but  are  not  so  much  esteemed. 

b,  Bohemian  are  found  in  the  tin  mines  of  tliat  couiilry ; 
arc  small,  deficient  in  transparency ;  the  only  colours  arc 
grey  or  muddy  white  i  and  hence  they  are  not  esteemed. 

c.  Aqua-marine,  Under  this  name  are  uicluded  the 
Tnovintain*green  varieties  of  topaz  foimd  in  tlie  alluvial 
rockj»  of  Kibenstock)  in  vcms  and  drusy  cavities  in  Siberia^ 
and,  we  may  add,  in  alluvial  soil^  in  the  upper  parts  of 
Aberdeenshire.  They  are  not  so  highly  valued  a^  the  Bm- 
zUian. 

iL  YeJhw  BraMlkm  Topaz.  The  most  esteemed  have 
a  deep  and  pure  yellow  colour.  Tlie  yellow  topazes  of 
Brazil  are  at  present  die  most  highly  valued  by  jewel- 
lers. 

€.  Bhw  Brazilian  T^mZy — ^named  also  Brazilian  sap^ 
phire.  This  beautiful  gem  \s  mre,  and  sells  at  a  high  price. 
It  has  been  found  to  vary  in  me  J*rum  a  few  carats  to  three 
ounces  and  upwards. 

J^  WhUc  Topaz  ^  Brazil  This  variety,  which  is  of  a 
greyish  or  snow-white  colour,  is  known  in  Bra^til  under  tlic 
name  mhtas  novas.  It  generally  occurs  of  small  si^e,  and 
is  used  in  circular  ear-rings,  or  is  set  round  yellow  to- 


g.  Tmirian  T(^>aZj  la  of  a  pale-blue  colour^  and  is  aho 
^teemed. 

%  This  gem  was  much  prized  by  the  ancienta.  In  proof 
^  tht%  it  may  be  meatiQiiedj  that  Cleopatra  predeuted  a 

ine 
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fine  ftoiie  of  this  kind  to  Antony ;  and  that  Ovid  adorns 
the  chariot  of  the  sun  with  it.  Figures  are  sometimes  en- 
graved on  it;  and  these,  when  well  executed,  are  very 
highly  valued.  In  the  National  Museum  in  Paris,  there  is 
a  superb  Indian  Bacchus  engraved  on  topaz.  In  the  cabi- 
net of  the  Emperor  of  Russia  there  are  several  fine  engra- 
ved topazes;  and  the  King  of  Spain  had  in  his  possession  a 
Brazilian  topaz,  on  which  was  admirably  engraved  the  por- 
traits of  Philip  II.  and  Don  Carlos. 

5.  Other  minerals  are  sometimes  sold  for  topaz,  as  yel- 
low-coloured Rock-crystal,  in  this  country  named  Caim^ 
gorm-skmey  from  the  place  where  it  is  found,  or  ScotJf  to- 
paz ♦.  Even  very  fine  varieties  of  Calcedony  and  Came- 
lian,  when  well  cut  and  set,  have  been  imposed  on  the  ig- 
DOTant  as  topaz. 

4.  Coarse  kinds  of  topaz  are  pounded  and  used  as  a 
kind  of  emery  in  cutting  hard  minerals. — Lastly,  it  may 
be  mentioned,  that  topaz  was  fonneriy  kept  in  the  apo- 
thecaries shops,  and  sold  as  a  powerful  antidote  against 
madness. 

Observaiions. 

1.  Topaz  may  in  general  be  distinguished  from  all  other 
nunerals,  by  the  rhomboidal  base  of  its  crystals,  straight 
filiated  cross  cleavage,  and  longitudinal  streaked  lateral 
planes. 

2.  It  cannot  readily  be  confounded  with  yellow-coloured 
Sapphire^  because  sapphire  is  harder  and  hearier,  and  does 
not,  Uke  the  greater  number  of  topazes,  become  electiic  by 

Vol.  I.  F  heating: 


•  The  large  mass  of  yellow  transparent  stone  which  was  preserved  in  the 
toUectioD  of  the  Stadtholder  under  the  name  Topaz,  is  but  a  fragment  of 
nck-crysUL 


8S 
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heating :  Nor  can  we  mistake  red  topaz  for  Spinel j  because 
spinel  is  harder,  refracts  only  single,  whereas  topaz  refracts 
double ;  and  q>inel  does  not  become  electric  by  heating,  as 
is  the  case  with  topaz  :  And  green-coloured  topaz  is  readi- 
ly  distiiiguished  from  Berylj  by  the  following  characters : 
It  does  not  exhibit  cleavages  parallel  with  the  lateral 
planes,  as  is  the  case  with  beryl ;  its  prism  has  a  rhcmibcM- 
dal  base,  which  is  not  the  case  with  the  prism  of  beryl ;  and 
its  specific  gravity  is  3.6,  but  that  of  beryl  only  %,!. 

3.  When  colour  was  considered  as  affording  the  most 
cert^  means  of  distinguishing,  the  predous  stones  ftom 
each  other,  many  different  minerals  were  assodated  with 
the  topaz,  and  varieties  of  topaz  were  described  as  distinct 
species ;  as  appears  from  the  following  tables  t 


1. 

Minerals  vMch  have  been  confimnded  toiih  Topau. 

Oriental  topaz. 

Hyaline  topaz,  and  yellow* 

ish-rcd  topaz  *. 
Yellowish-green  topaz  -f. 
Siberian  topaz. 
Bohemian,  Scotch,  or  Occi^ 
dental  topaz. 


1.  Yellowish-white  sapphire, 
2..  Zircon, 

8.  Chrysolite, 

4.  Yellowish  beryl, 

&  Yellowish  rock-crystal^ 


6.  Clove-brown  and  brown- 

ish-black rock-crystal, 

7.  Yellow  fluor-spar. 


Smoke  topaz. 
False  topaz. 


1 


•  WalL  edit.  1778,  t.  i.  p.  962. 
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Names  given  to  particular  varieties  of  Topaz. 

1.  Mountain-green  topaz.         Aqua-marine. 
S.  Blue  topaz.  Sapphire. 

S.  Yellow  topaz,  Chrysoprase,  BalUon^   Cat. 

p.  137. 

4.  Wine-jeHow,  bclimng  to 

re^  topaz,  Rubicelle. 

5.  Bed  topaz,  Brazilian  or  BiJaia  ruby. 
'6.  TeDowish-^;reen  topaz.        Saxon  chrysolite. 

4.  In- the  ooUoction  of  minerals  in  the  Museum  of  Natu« 
Bal  History  at  Paris,  there  is  a  Brazilian  topaz  which 
Weighs  4  ounces  and  a  quarter,  and  is  the  largest  speci- 
men in  that  great  national  repository.  In  the  upper  parts 
of  Aberdeenshire,  much  heavier  and  larger  specimens  of 
real  topaz  have  been  found.  In  the  first  volume  of  the 
Wemerian  Memoirs,  we  find  mentioned  a  specimen  weiij;h- 
ing  1  pound  3  ounces  8  drams  and  8^.  grains,  troy  weight, 
from  Aberdeenshire ;  and  we  understand  that  larger  masses 
have  been  since  discovered. 


F2  Se€9nd 
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Secmtd  Stiispecies. 

Schorlite,  or  Schorlous  Topax, 

Schorkrtiger  Berill,  or  Piknit,  Werner, 

Pycnitc,  Jlau^, 

WeUser  Stangenflchcerl,  Werfh  Cronst  p.  199* — Sctorl  blxno' 
prisniatiquej  Emn^  de  Lisk^  L  iL  p*  420* — Schorkrtiger  be- 
rill,  Wld.  p,  276.— ShtJrlite,  Kirfvan,  vol  i,  p*  ^286.  Id.  Ed- 
net^f  b.  ii.  p.  207.^ — Sorlo  bianco^  Nap.  p.  15£. — Leucolite, 
JMTfu  t  ii.  p.  274* — Leucolite,  et  Pycnite,  /f«%,  t  iiL  p.  236, 
i — Le  Bcril  schorlifarme.  Brock,  t  L  p.  124. — Stangensteili, 
Rems,  h,  H.  th*  i*  s»  iro.- — Schorlartiger  beriJl,  Lud.  h.  L  &.  70. 
M  Mo/w,  b*  L  s,  155. — Stongenstem,  Hah,  9.  52.^ — Pycnite^ 
Lucas,  p.  78.  /<J.  J?ro^.  t.  i.  p.  418.  M  BEraM  p.  191-— 
Topaz  septihexagonale,  et  Topjtz  cylindroide,  Hautf^  Tubl* 
p.  18. — Schorlit,  Stejhts,  b.  i.  s.  37. — Schorlartiger 
Hoffl  K  I  8*  $20. — Gemeiner  Topaz,  Hattjf.  b.  il  a.  648 
Pyeuitej  ^<*m,  p.  1 92. 

EjtUmal  Characiera* 

Its  principal  colour  is  straw-yellow,  which  passes  tntU' 
yellowish- white,  and  in  sometimes  spotted  red  and  grey* 

It  occurs  almost  always  massive,  composed  of  parallel ^ 
thin,  and  stmght  prismatic  disUtict  ti^ncretions,  which  are 
longitudinally  gtreaked,  and  crystallized  in  long  six-^ded 
pnsms,  which  are  sometimes  truncated  on  the  terminal  edges 
and  angles,  and  are  generally  imbedded. 

The  crystals  are  lai*ge  and  middle  ^ed. 

ExtcrnaOy  and  internally  its  lustre  is  shining,  app! 
mg  to  glistening,  and  is  resinous. 

The  cleavage  m  the  same  m  in  com^mon  topa^,  but  not  so 
distinct. 


roaiJ^I 
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The  fracture  is  small  and  imperfect  ccmchoidal^  or  fine- 
grained uneven. 

The  fragments  are  indeterminately  angular,  and  not  par- 
ticularly sharp-edged. 

It  is  more  or  less  translucent  on  the  edges. 

It  is  nearly  as  hard  as  ocmmion  topaz. 

It  is  brittle. 

it  is  uncommcmly  easily  frangible. 

Specific  gravity,  .  3.530,  JClajnvth.^^.5U,  Haikf.-^ 
S.586  and  3.503,  Haberle. 

Chemical  Characters. 

Before  the  blowpipe  it  is  infusible  without  additicm; 
with  borax  it  melts  into  a  pure  transparent  glass. 

Physical  Character. 
Like  topaz,  it  becomes  electric  by  heating. 


Constituent  Parts. 

Alumina, 
Silica, 
Fluoric  Acid, 

- 

51.00 

88.43 

8.84 

Berzelius  in 

I  Afhandlingar, 

98.27 
vol.  iv.  p.S36. 

Geognostic  and  Geographic  SittuUions. 

It  occurs  at  Altenberg  in  Saxony,  in  a  rock  of  quarti^ 
tod  mica,  which  forms  an  imbedded  mass,  included  in  por- 
idiyry.  This  mass  is  a  compound  of  quartz,  chlorite,  mica, 
felspar,  Uthomarge,  fluor-spar,  iron-pyrites,  copper-pyrites, 
^nenical  pyrites,  iron-glance,  molybdena,wolfram,native  bis- 
muth. 
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muth,  and  bismuth-glance.  At  Schlackenwald  in  Bohemia, 
it  is  imbedded  in  an  aggregate  of  quartz,  tinstone,  wolfram, 
and  molybdena,  which  forms  a  mass  in  gneiss.  In  Siberia 
it  occurs  along  with  mica  and  quartz ;  and  at  Mauleon  in 
France  is  imbedded  in  steatite. 


Observations. 

1.  Distinctive  Characters. — a.  Between  scSioiiite  toA  be- 
ryh  The  colour-suite  of  beryl  is  different  frorm  that  of 
schorlite ;  both  external  and  internal  lustre  of  beryl  is  much 
higher  than  that  of  schorhte ;  and  in  beryl  the  lustre  is  vi- 
treous, whereas  it  is  re^nous  in  schorlite ;  beryl  is  easily 
frangible,  schorlite  uncommonly  easily  firan^ble ;  becyl  has 
a  specific  gravity  of  2.7;  schorlite  is  8.5.— -6.  Between 
schorlite  and  topaz.  The  colour-suite  of  topaz  is  different 
fix)m  that  of  schorUte ;  both  external  and  internal  lustre  of 
topaz  much  exceed  that  of  schorlite,  and  the  lustre  is  vitre- 
ous, not  resinous,  as  is  the  case  with  schorlite ;  schorlite  oc- 
curs in  prismatic  concretions,  whidi  is  never  the  case  with 
topaz ;  topaz  is  more  transparent  than  schorlite ;  and,  last- 
ly, topaz  is  easily  frangible,  schorhte  uncomm<mly  easily 
frangible. 

2.  It  rec^vcd  the  name  schorhte  from  Klaproth,  on  ac- 
count of  general  resemblance  to  schorl  It  may  be  named 
Bchorlou9  topaz. 


Third 
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mrd  Stibspecies. 

Physalite,  or  Pyrophysalite. 

Pyrophysalith,  Hmnger, 

Physalith,  Wenner, 

I^rrofdiysalith^  Afhandlingar  i  Fysik,  Kemi  och  Mineralogie, 
1.  th.  p.  111^-118.;  Tillagning,  p.  239,  ^40.;  AnnaL  de 
Chem.  1806,  n.  173.  p.  113,-124.  Id.  Steffens,  b.  i.  s.  40.-* 
Topax  prismatoide,  blanc-verdatre,  translucide  ou  opaque, 
Bauy,  TabL  p.  18. — Gemeiner  Topaz,  Haus.  b.  ii.  8.  648.«- 
Pyn^yaalite,  Aikin,  p.  191- 

External  Characters. 

Its  colours  are  greenish-white  and  mountain-green. 
It  is  massive. 

It  occurs  in  coarse  granular  distinct  concretions. 
The  lustre  of  the  cleavage  is  splendent,  of  the  cross  firac- 
tuie  {^listening  or  dull. 

The  cleavage  is  perfect,  and  the  same  as  that  of  topaz. 

The  fracture  is  uneven  or  conchoidal. 

The  fragments  are  indeterminate  angular,  and  sharp- 
Xidged. 

It  is  translucent  on  the  edges. 

It  is  as  hard  as  topaz. 

Spedfic  gravity  3.451. 

Chemical  Characters, 

Before  the  blowpipe  it  becomes  white  and  opaque,  and 
acquires  a  slight  vitreous  glazing,  at  the  same  time  disen- 
gaging minute  bubbles  of  gas. 

C^nsHtueni 
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Constituent  Parts. 

Alumina,  -  -  67.74» 

Silica,  -  .  84.36 

Fluoric  Acid,  -  7.77 


99.87 
Afltandlingar,  vol.  iv.  p.  2S6. 

Geographic  SUuaiuni. 

It  is  found  imbedded  in  granite  at  Finbo,  near  Fydiin, 
in  Sweden. 


Genus  VI.— EMERALD. 

This  genus  contains  two  species,  viz.  Prismatic  Emerald 
and  Rhoniboidal  Emerald. 

1.  Prismatic 
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1.  Prismatic  Emerald,  or  Euclase  *. 

Eudas,  Werner^ 

Euclase,  HaHy, 

Piismatischer  Smaragd,  Mchs. 

Eudase^  Journal  des  Mines^  n.  28.  p.  S58. — Eudasius^  Lin,  Syst 
Nat  ed.  IS.  Lipaise,  179S>  t  uL  p.  442 — Eudaae,  DaubenUm, 
TabL  p.  6.  M  Hotfy,  t  ii.  p.  581.  Id.  Brcch.  t  ii.  p.  508. 
Id.  Lud.  b;L  8.  l65.  Id.  Suck.  U  th.  a.  l65.  /d.  Iaiciu,  p. 45. 
/d.  J?rofi^.  t  i.  p.  418.  Id.  Brard,  p.  121.  Id.  Kid,  voL  L 
p.  188.  /d.  Hfltiy,  Tabl.  p.  82.  Id.  SUffens,  a.  47.  /rf.  Ho^. 
b.  L  a.^592.  /(/.  jEfati^.  Handb.  b.  ii.  a.  654.—- Eudase^  Aikin^ 
p.  192" 

External  Characters. 

Its  colour  passes,  on  one  side,  from  greenish-white 
throu^  mountain-green,  and  celandine-green,  into  AaA 
d^y-blue;  cm  the  other  side  into  apple-green,  with  a  trace 
ofUue. 
It  has  been  hitherto  found  only  crystallized. 
The  primitive  form  is  a  prism  of  188<>  24'.  The  follow, 
ing  are  all  the  scondary  forms  hitherto  described,  and  which 
may  be  traced  to  the  pnsm  just  mentioned : 

1.  ObUque  four-edded  prism,  rather  acutdy  acuminated 

by  four  planes,  which  are  set  on  the  lateral  planes. 

S.  The  preceding  figure,  slightly  truncated  on  the  la- 

tend  edges. 
8.  The  preceding  figure,  in  which  two  of  the  acumina- 
ting planes  meet  under  an  obtuse  angle,  so  that  the 
prism  appears  with  a  very  oblique  bevdment 

4.  The 

*  The  name  J?«claie  is  derived  fW>Qi  Uie  Greek  fv  and  »A«m;,  and  refei* 
to  the  great  firmgibilitj  of  the  mineraL 
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4*  The  preceding  figure,  in  which  tlie  bevelling  planes 

arc  once  broken* 
6,  Oblique  four-sidecj  prism,  in  which  tJie  lateral  edges 
are  bevelled,  and  tlie  edges  of  die  bevelinent  on 
the  acute  cdgei  truncated*     On  the  extremity  of 
the  prism  there  are  ttirec  acuminatious  of  four 
planes  each,  which  are  set  on  each  oUier^  and  cor- 
re«poud  to  the  lateral  planes  of  the  [wism ;   but 
these  planes  arc  modified  by  a  suite  of  bcvelment% 
which  arc  placed  on  their  obtuse  lateral  edges ; 
there  is  also  a  bcvclment  (with  trianf^dar  planes) 
between  these  and  tlie  bevelnient  on  the  obtuse  la- 
teral edges  of  the  prism  ;  and,  lastJy,  a  truneation 
on  each  of  tlie  superior  edges  of  the  truncatiunii  OQ 
the  acute  lateral  edges  oi'  the  prism.    Fig.  34,  PL  2. 
The   lateral    planet   are    more    or    le^    longitudinally 
streaked  ;  ^Idom  snKx^tlu     The  streaks  give  to  the  planes 
a  rounded  apixjarance,  and  tlie  prisms  then  app«ir  rced- 
«kc. 

EKiemally  the  crystals  are  shining  and  splendent,  and 
vjtreous ;  internally  splendent* 

The  cleavage  is  perfect,  stniightj  and  In  the  direction  of 
the  smaller  diagonals  uf  the  prism. 
The  fracture  is  smaU  conchoidal. 

The  iragments  are  tabular,  and  frequently  almost  cubi* 
eal. 

It  alternates  from  transparent  to  translucent^  and  ri- 
fracts  double. 

It  is  harder  than  quart;^,  but  softer  than  topaz. 

It  IB  very  easily  frangiVjle, 

Specific  grarity,  3*06,  HaUy* — ^2*907,  Lo%t^ry^  frmn  a 

specimen  in  [xiascssion  of  Mr  Rundell  of  Londaa,— '3.3S, 


■^ 


OmD.l.  OEM.]      1.  PRISMATIC  KMEKALD  Oil  XUCLASE.        91 

Chemical  Characters, 

Before  the  blowpipe,  it  first  loses  its  transparency,  and 
then  melts  into  a  white  enamel. 


Constituent  Parts. 

Silica, 

85  to  86 

Alumina, 

18       19 

Glucina, 

14       15 

Iron, 

2         8 

Loss, 

31        27 

100      100 
VattqueUn. 

The  loss  in  these  analjrses  appears  owing,  partly  to  wa- 
ter of  crystallization,  and  partly  to  an  alkali. 

Geognostic  And  Geographic  SituafioH. 

This  rare  and  beautiful  mineral  was  first  found  in  Pe- 
lu,  firom  whence  it  was  brought  to  Europe  by  the  travel- 
ler Dombey.  Very  lately  it  has  been  brought  from  Brazil 
in  isdated  crystals,  that  appear  to  have  been  imbedded. 
The  Brazilian  euclase  was  discovered  in  the  mine  of  Gerais 
near  Casson. 

Observations. 

1.  It  is  a  very  beautiful  mineral ;  but,  on  account  of  its 
easy  frangibility,  cannot  be  used  in  jewellerj'. 

2.  It  is  named  euclase  by  Haiiy,  on  account  of  its  very 
great  frangibility. 

8.  The  greater  part  of  the  description  of  this  mineral  was 
drawn  up  by  M.  Verina,  from  specimens  in  the  possession 
«f  Mr  Edmund  Rundell,  and  Mr  Heuland  of  London. 

2.  Rhomboidal 
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2.  Rhomboidal  Emerald  *. 

Rhomboedrischer  Smaragd,  Mchs, 

This  species  is  divided  into  two  subspecies^  viz.  Preci- 
Aus  Emerald  and  Beryl. 

First  Subspecies. 

Precious  Emerald  f . 

Schmaragd,  Werner. 

Oemma  pellucidissima,  Smaragdus^   Wall  t  i.  p.  253.— Eme- 
raudc  du  Perou^  Rom6  de  Lulc,  t  ii.  s.  245. — Schmaragd^ 

IVern.  Cronst  p.  102.    Id.  Wld.  p.  271 Emerald,  iCtnr. 

vol.  i.  p.  247. — Schmaragd,  Estner,  b.  iL  p.  132.^ — Smeraldo^ 
Nap.  p.  122. — Emeraude,  Lam.  t  ii.  p.  227-  Id.  Broch.  t.  i. 
p.  2 17. — Emeraude  verte,  Haiiy^  tii.  p.  51 6. — Smaragd^  Rous, 
b.  ii.  th.  1.  8. 165.  Id.  Lud.  b.  ii.  s.  6^.  Id.  Suck,  ir  th.  s.  205. 
Id.  Bert.  s.  308.  Id.  Moks,  b.  i.  s.  140.  Id.  Hah.  s.  25— 
Emeraude,  Lucas,  p.  44. — Beril  emeraude,  Brong.  t  i.  p.  417- 
Id.  Brardl  p.  II9.— Emerald,  Kid,  vol.  i.  p.  130.— Clatter 
smaragd,  Karsien,  Tabell. — Emeraude  verte,  Haiiy,  TabL 
p.  32.— Schmaragd,  Siejens,  h.  L  s.  41.  Id.  Hoff.  b.  i.  s.  5^6. 
— Edler  Smaragd,  Haus.  Handb.  b.  ii.  8._  656. — Emerald^ 
Aikiny  p.  193. 

External  Characters. 

Its  characteristic,  and,  we  may  say,  almost  its  only  co- 

lour, 

*  Mohs  names  this  species  rhomboidal,  because  its  principal  figure,  the 
ngular  six-sided  prism,  like  all  forms  of  the  same  description,  can  be  traced 
%•  a  rhomboid.  This  cannot  be  done  with  any  of  the  pyramidal,  tessular,  or 
ilttyit  prismatic  forms. 

^  TIm  true  meaning  of  the  name  Emerald^  is  uncertain.  In  the  writings 
^tBii||Wrkei  vague  conjectures  are  proposed  in  r^;ard  to  it,  which  may  b^ 
^M.^  liMe  curious  in  such  subjects. 
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[Subtp,  1.  Preeiov*  Emerald, 

lour,  is  emerald  green,  of  all  degrees  of  intensity,  from 
deep  to  pale.  The  deep  sometimes  inclines  a  little  to  ver- 
d^;ris-green,  and  oftener  to  grass-green;  the  pale  varie- 
ties sometimes  nearly  pass  into  greenish-white. 

It  seldom  occurs  massive,  or  in  rolled  pieces ;  most  fre- 
quendy  crystallized. 

The  primitive  form  is  an  equiangular  six-sided  prism  \ 
of  which  the  following  varieties  occur : 

1.  Truncated  on  the  lateral  edges  "f". 

%  Truncated  on  the  terminal  edges  J. 

8.  On  the  terminal  angles  ||. 

4  Terminal  edges  bevelled.     When  the  truncations  on* 

the  lateral  edges  increase,  a 

5.  Twelve-sided  prism  is  formed  §. 

The  lateral  planes  are  smooth ;  the  terminal  planes 
lough. 

The  crystals  are  middle-sized  and  small,  very  rarely 
large ;  and  occur  imbedded,  or  in  druses. 

IntemaUy  the  lustre  is  intermediate  between  shining  and 
splendent,  and  is  vitreous. 

The  cleavage  is  straight,  and  fourfold,  of  which  the  fo- 
lia are  pai^el  with  the  lateral  and  terminal  planes;  but  is 
difficultly  discoverable. 

The  fracture  is  small,  and  imperfect  conchoidal. 

The  fraginents  are  indeterminate  angular,  and  sharp- 
edged. 

It 

•  Emeraude  primitive,  Haliy.— Rom6  de  Lisle,  t.  ii.  p.  250.  PI.  4  6g.  18. 

t  Emeraude  peridodecaedre,  Haiiy — Rome  dc  Lisle,  Lii.  p.  252.  var.  1. 
^4.  fig.  22. 

X  Emeraude  annulaire,  HaUy.~Rom^  de  Lisle,  p.  254.  var.  2.  PL  6. 
«g.46. 

I  Emeraude  ^pointee,  Hauy.^Rome  de  LiiJe,  var.  3.  PI.  4.  fig.  lOQr 

5  Emeraude  soustractive,  Haiiy. 
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It  alternates  from  transparent  to  translucent,  and  refracts 
double  in  a  moderate  degree. 

It  is  harder  than  quartz,  and  nearly  as  hard  as  topaz. 
Specific  gravity,   2.600,    Wi^nier. — 2.775,  Brissan.^^ 
8.7287  to  8.7756,  Hauy.—9..QQZ,  of  a  cut  specimen  in 
possession  of  Mr  Rundell,  Lowry. — 2.8,  Hauy  on  Precious 
Stones.— 2.6,  8.8,  Mohs. 

Chemical  Characters, 

If  heated  to  a  cerUun  degree,  (180^)  it  assuipes  a  blue 
colour,  but  it  recovers  its  own  proper  tint  on  cooUng.  If 
the  heat  is  carried  to  150^,  it  melts  into  a  white  vesicular 


Conttituent  Parts. 

Silica^ 

64.5 

68.50 

Alununa, 

16 

15.76 

Glucina, 

13 

12.56 

Oxide  of  Chnnne, 

3.aa 

0.30 

Lime,  ' 

1.6 

0.S6 

Water, 

S.Q    Chide  of  Iron,  1.0 

Loss, 

L70 

100.35 

100. 

Vtcu^lin,  Jour,  des  Mines, 

Klaprath, 

N.  38,  p.  98. 

Bc4t.  iii.  226. 

Geognostic  Situation. 

It  occurs  in  drusy  cavities,  along  vnth  iron-pyrites,  cal- 
careous-spar, and  quartz,  in  veins  that  traverse  clay-slate ; 
also  imbedded  in  niica-slate ;  and  loose  in  the  sand  a(  ri< 
vers  and  otlier  alluvial  de^Wites. 
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'    [Subtp.  1.  Precious  Emerali, 

Geographic  SituaiUm. 

The  HKMt  beautiful  emeralds  are  at  present  brought 
ficm  Peru.  The  most  ancient  mine  in  that  of  de  Manta, 
▼Inch  is  now  exhausted ;  the  other  emerald  mine  is  situa- 
ted in  the  valley  of  Tunca,  in  the  jurisdiction  of  Sante  Fe, 
between  the  mountains  of  New  Granada  and  Popayan.  It 
oocuvB  imbeded  in  mica^slate  in  Heubachthal,  Sal/burg. 
The  Romans  are  said  to  have  procured  it  from  ^Ethiopia 
tnd  Upper  Egypt. 

Use. 

The  colour  which  dmiacitiribes  this  fgem  is  extremely 
pleasing:  the  eye,  afler  viewing  the  beautiful  colours  of 
the  sapphire,  oriental  ruby,  spinel  and  topaz,  reposes  with 
iAfjoi  on  the  fresh  and  animating  colour  of  the  emerald^ 
the  charming  emblem  of  the  vegetable  kingdom.     It  «| 
lir^  however,  to  liud  tlic  coloiu*  pure  and  of  good  strength; 
hence  such  specimens  arc  very  highly  valued,  and  are  em^ 
ployed  in  the  most  expensive  kinds  of  jewellery.     It  it  va- 
lued next  to  the  ruby ;  and  when  of  good   colour,  is  set 
without  a  foil,  and  upon  a  black  ground,  like  brilliant  dia- 
Bionds.     Emeralds  of  inferior  lustre  are  generally  set  upon 
tgreen  gold  foil.     These  gems  are  conrndered  to  appear  to 
greatest  advlmtage  when  cut  in  the  table  form,  and  sur« 
Bounded  with  brilliants  the  lustre  of  which  forms  an  agree- 
able  oontrast  with  the  soft  hue  of  the  emerald.     They  are 
lometimea  formed  into  pear-shaped  ear-drops,  necklaces  and 
tiaras ;  but  the  most  valuable  stones  are  generally  set  iii 
nngB.     In  South  America,  it  is  a  favourite  mode  of  setting 
emendds  to  form  them  into  clusters  of  artificial  flowers  on 
sold  steins. 

The 
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The  largest  emerald  mentioned  by  atilhofS»  is  one 
laid  to  have  been  in  die  possession  of  the  inhabitants  €£ 
the  Valley  of  Manta,  in  FerUj  at  die  time  when  the  Sps^ 
niardit  iirst  arrived  there.  It  is  recorded  to  have  been  as 
large  as  an  ostrich's  e^,  and  to  have  been  worshipped  by 
tile  Peniviansj  under  the  name  of  the  Goddess,  of  MiiLher 
of  Emeralds.  Of  late  years,  specimens  of  emerald^  from 
mx  to  eight  inchest  in  length,  and  two  inches  in  tliiek* 
ness,  have  been  brought  from  Peru  i  but  such  are  extreme- 
ly rare, 

1.  Emi^riilrl  nnd  Beryl  ha^e  a  turuug  n^emblaiice  to  each 
other  i  thus  both  are  green,  their  crystallizations  diift?rs  but 
tittle,  and  tratrture,  hardness  and  weightj  are  nearly  the  same. 
Notwithstanding  these  a^eements,  they  are  disdnguiilied 
from  eaeh  other  by  the  following  characters :  Emerald  oc- 
curs only  greenj  but  beryl,  besides  green,  is  also  yellow  ami 
blue ;  the  crystals  of  beryl  are  long,  those  of  emerald  ai^ 
short ;  the  lateral  planes  of  beryl  are  streaked,  those  of  eme- 
rald are  almost  always  smooth ;  the  tcrminai  planes  of  berj  i 
are  smootli,  thoae  of  emerald  are  rough  ;  beryl  is  more  dj»- 
linctly  fohated  than  emerald  ;  beryl  often  presents  distinct 
concretions,  emerald  never;  beryl  often  shews  a  formation  by 
acicular  shoots,  emerald  never  ;  bervl  has  tranisverse  rents, 
emerald  never ;  and  the  cr)  etals  of  beryl  are  larger  than 
those  of  emerald  ;  aiid  beryl  is  rather  softer  than  emerald* 

£,  Many  of  the  emeralds  described  by  the  ancients  ap- 
pear to  have  been  varieties  of  green  fluor-spar.  Even  m 
more  modem  timi^si,  fluor-spar  has  been  preserved  for  eme- 
rald. Mr  Coxe  examined  the  famous  emerald  table  in  the 
Abbey  of  Reichenau,  near  Constance,  which  he  found  to 
be  a  Tery  fine  green-coloured  fluor-spar.      The  famous 
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mcro  caiUmo  di  smeraldo  oriefUdk,  preserved  at  Genoa,  ttad 
wbidk  oould  only  be  seen  by  an  order  fixHn  the  Senate,  is 
amassof  cellular  glass.  Many  fine  Ethiopian  emeraldsi 
wiudi  were  bequeathed  to  monasteries,  appear  to  have  been 
pold  by  the  monks,  and  coloured  glass  substituted  in  their 
place. 

S.  This  mineral  was  named  wiaragdus  by  the  ancients. 
Ffiny  distinguished  twelve  spedes  of  the  smaragdus ;  but 
under  this  title  he  includes,  bendes  the  true  emerald,  also 
green  jasper,  prase,  malachite,  fluor-spar,  serpentine,  and 
translucent  varieties  of  gypsum.     Theophrastus  also  men- 
tions the  true  emerald,  which  he  says  occurs  in  small  quan^ 
tity,  and  very  rarely :  he  enumerates  along  with  it  ano- 
ther mineral  of  a  green  colour,  which,  he  informs  us,  is 
ibund  in  masses  ten  feet  long,  and  is  probably  a  variety 
of  serpentine.     The  emerald  with  which  the  hall  of  Assue- 
nis  was  paved ;  the  pillars  of  emerald  in  the  temple  of 
Hercules  at  Tyre,   mentioned  by  Herodotus;    and  the 
krge  emeralds  described  by  Pliny  as  having  been  cut  into 
odumns  and  statues,  (thus,  the  statue  of  Serapis  in  Egypt, 
mne  ells  long,  is  said  to  be  of  emerald,)  cannot  be  referred 
to  the  true  emerald.     The  confusion  that  prcvaSs  in  the- 
descriptions  of  this  mineral  in  ancient  authors,  has  led  some 
minendogists  to  believe,  that  the  true  emerald  was  not 
known  in  Europe  until  after  the  conquest  of  Mexico  and 
Peru  by  the  Spaniards.     The  following  facts,  however,  are 
in  opposition  to  this  opinion. 

(1.)  The  emerald  was  so  higMy  prised  by  the  Romans, 
that  when  the  luxurious  and  rich  Lucullus  landed  at  Alex- 
andria, he  was  presented  by  Ptolemy  with  an  emerald,  on 
wMch  was  engraven  a  portrait  of  the  king  of  Egypt ;  and 
this  was  conadered  as  the  most  valuable  present  that  could 
be  offered  to  him. 

Vol.  I.  G  (2,)  In 
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(S,)  In  the  National  Muaeutn  in  Paris,  tliere  is  a 
ememld,  on  whicli  is  engraved  an  eye,  which  U  known 
by  a  very  eommon  Egypiiati  hkroglyphic. 

(3.)  In  the  mitre  uf  Pope  Juhtks  IL  which  was  pi 
sen  ted  to  Piu&  VII,  by  Buonapartei  there  is  a  fine  di 
green  caloured  emerald.  As  he  died  in  1513^  and  P^ 
was  not  discovered  and  conquered  by  Pizarro  before  15 
it  is  highly  probable  tliat  this  emerald  was  brought  fi 
Africa. 

(4.)  Werner  had  in  his  possession  several  antique 
raids ;   and  Mr  Hawkins  intbnncd  the  Abb<S  Estner^ 
he  had  seen  a  necklace  of  emeralds^  which  was  found 
the  ruins  of  Portici  near  Naples. 

4.  TIic  ancients  attributed  many  virtues  to  the  eroei 
thus  they  maintained,  that  the  sight  of  its  animating  and 
refreslung  colour  chased  away  melancholy  ;   that  it  oouir 
pletcly  prevented  the  fatal  effects  of  poison^  and  even  c 
the  most  obstinate  diseases. 

5-  The  BrazUmji  timroM  is  a  variety  of  Tourmaline 
and  the  Oriental  emerald  is  green-coloured  Sapphire* 

6.  Emerald  is  one  of  the  lightest  and  soAest  of  the  pr^ 
cious  stones. 


Second  Subspecies^ 

Beryl  *• 

Edler  Beril,  Werner^ 

Bayllui,  PUn.  Hist   Nat  xxxviii,  5*  SO.— Smaragdui^  A<] 
nuyrina^  et  Smaragdus  BerHlus^  Wail,  i,  i*  p*  254p — Ai 

marine 


•  Tfce  nanie  Brfyl  ia  gf  great  ititiquity,  beiiig  demioned  by  Plinfl  1 
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uariiie  die  Sibeiie,  RomS  de  Lisle,  t  ii.  p.  S52.  Id.  Bom. 
t.  i  p.  71^— Edler  Berill,  Wem.  Cronst  s.  l(K).^Beryl, 
JBrm.  vol  i.  p.  248.— Edler  Beril,  Wid.  s.  274.  Jd.  Est-- 
ntr,  bb  u.  s.  197.^— -Berillo,  Nap.  p.  125. — Aigue-marinc^  Lam. 
1 3.  p.  232.^-^Emenuidey  Hsify^  t  IL  p.  516. — ^Le  Beril  noble^ 
Bndu  t.  L  p.  22a-*-Ge8treifter  Smaragd^  Reuss,  b.  ii.  th.  1. 
a.  ^02.— .Edler  Beril^  Lud.  b.  i.  s.  70.  Id.  Suck.  Ir  th.  s.  208. 
/(i  Bert.  8. 310.  Id.  Mohs,  b.  i.  8. 146. — Gestxeifter  Smaragd, 
HaB.  8.  26.— Beril  aigue-marine,  Bwng.  t  i.  p.  415. — Erne- 
nnufe  vert-bleuatre^  Brard,  p.  12. — ^Beryl,  Kid,  vol.  i.  p.  12». 
— Emeraude  vert-bleuatre  et  jaune-verdatre^  Hf^^y  Tab!. 
p.  82.— Eerily  Steffens,  b.  i.  8.  44.  Id.  Hoff.  b.  i.  8.  604.  Id. 
Hmu,  b.  iL  8.  65&  Id.  Aikin,  p.  198. 

Exiemci  Characters. 

Its  prindpal  colour  is  green,  from  which  it  passes  on  the 
one  flide  into  Uue^  and  on  the  other  into  yellow.  It  is 
commonly  mountain  and  celandine  green :  from  these  it 
passes  through  apple-green,  grass-green,  asparagus-green, 
oil-green,  into  honey-yellow,  which  approaches  to  wine- 
ydOow.  From  celandine-green  it  passes  into  smalt,  sky, 
and,  in  rare  instances,  into  azure  blue  *. 

Almost  all  its  colours  are  pale,  seldom  deep,  and  scarce- 
ly ever  dark.  Sometimes  two  colours  occur  together,  which 
aheraate  in  layers,  and  oceasionaUy  it  is  iridescent. 

It  occurs  massive,  and  this  variety  sometimes  appears  ar- 
arranged  in  straight  and  thin  prismatic  distinct  concretions. 
It  is  often  crystallized  in  long  equiangular  six-sided  prisms, 
which  are  cither  perfect,  or  truncated  on  the  lateral  edges, 
aain  fig.  85.  PL  S. ;  truncated  on  the  terminal  angles,  as 
G2  in 

*  A  fOiei^oloured  variety,  associated  with  red  tourmaline,  has  been  found 
in  Chesterfield,  in  Masnchuseta,  in  North  America,  and  is  in  possession  of 
Colonel  GibiM,  a  distinguished  promoter  of  Kience  in  the  United  States. 
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in  fig.  36.  PL  S. ;  or  on  the  temiinal  edges  and  angles,  os 
in  fig,  37.  PL  g. 

The  trum-adons  on  tlie  terminal  edges  sometimes 
3M>  kj'ge  as  to  form  six-planecl  acuminatiuns,  in  which 
apices  appear  deeply  truncated^  as  in  fig.  37.  PL  2. 

TJie  lateral  planes  ure  deeply  Icmgitudinallj  streaki 
but  the  terminal,  acuminating^  and  truncating  plao< 

aooth. 

The  lateral  planes  vary   mucli   in  breadth ;  somi 
three  planes  are  so  large  in  comparison  of  the  others, 
the  cr^'ital  appears  almtist   trihedral:  in  otlier  instances, 
fonr  planes  are  so  large,  that  the  figure  is  almost   tetrj 
dral*     Sometimes  the  lateral  planes  are  cylindrical  cqhv 
and  tlien  the  crystals  apjiear  aciciilar  or  reed-Uke. 

The  cr^'stals  arc  sonietimes  jointed  like  basalt,  ha\ing 
a  concave  suriace  at  one  extremity,  and  a  eonvfsc  suxfice 
at  the  other.  They  are  t»eldom  single;  generally  many 
occur  together,  and  thene  cross  eath  other  in  diifereQt 
directions*  and  are  frcc]\iendy  suiTerimpoeed  antl  itnbed<- 
ded. 

The  crystals  are  small,  Urge,  and  very  large.  I 

Transparent  crystals  oc^*ur  a  foot  long^  and  four  inches 
in  diameter  *. 

Externally  its  lustre  m  shining  and  glisterang ;  internally 
§hining,  which  sometimes  passes  into  glistening  and  splen^ 
dent*  and  is  vitreous. 

The  cleavage  if  tlie  same  as  in  precious  emerald,  but 
much  more  distinct,  and  more  easily  detected.  4 

The  fracture  is  small,  and  more  or  less  perfect  couclioidfll. 

The 


*  In  Wcin*B  eolJecUan  its  Vicnnat  there  b  a  dni«e  of  verj^  large  bcrfl 
ciyEUl»;  two  oi  the  crjitots^  which  an:  of  a  mounlAln^green  colouTj,  and 
rros»  each  otber,  arc  a  ^t  And  a  half  mi  lengthy  and  oiie  Ibot  in  ^itmetrr 
Vcfy  hrgc  cryilaJ*  arc  fcnuid  in  North  America, 
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The  fragments  are  indetermmate  angular,  and  more  or 
legs  abaip^edged 

It  is  oommcMily  transparent,  but  sometunes  passes  into 
trsnsluoenty  and .  it  refracts  double,  but  in  a  feeble  degree. 
Tbe  translucent  variety  has  cross  rents. 

It  scratches  quartz,  and  is  nearly  equal  in  hardness  to 
topaz,  with  wluch  the  mountain-green  variety  has  been  of- 
ten confounded. 

It  is  easily  frangible. 

Specific  gravity  ^6600  to  8.7690,  FTmi^.— S.68S  to 
1688  to  M9Sty  ZfriMon.— S.664,  Lowry.— S.6,  Hai^. 

Chemical  Characters. 

Befive  the  blowjnpe  it  is  difficultly  friable  without  addi- 
iobf  but  with  borax  it  melts  easily. 

Coneiii^ient  Parts. 

Silica,  09.50  68.0 

Alumina,  14.00  15.0 

Gludna,  14.00  14.0 

Lime,    2.0 
Oxide  of  Iron,  1.00  1 

9&50  100 

Rosey  in  Karsten^s      VauqueUnj  Jour,  des 
Tabellen.  Mine8>N.43.p.568. 

Geognoetic  Siiuatum. 

It  occurs  in  vdns  that  traverse  granite  and  gneiss,  along 
with  rodc-crystal,  felspar,  topaz,  8ch(»rl,  and  iron-ochre ;  al- 
^  imbedded  in  granite,  and  dispersed  through  alluvial  scmI. 

Geographic 


im 
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Europe, — It  occurs  in  alluvial  mil  along  mth  rock 
i^lal  and  U^puZy  in  the  upper  parts  of  Aberdeenshire  ♦, 
Iretand,  inilietldecl  in  granitej  near  hough   Bray,  In 
counry   of  Wick  low  5   and   near   Croneliane  in  the  saJSie 
county  f. 

It  occurs  imbedded  in  granite  on  the  south  side  of  the 
Rathhausherg  in  Gastcin  in  Salzburg,  and  on  the  highest 
sununit  of  tlie  Saualpe  in  Carintlila.  In  granite  in  the 
island  of  Elba,  and  in  large  crystak  in  veins  of  quartz  tliat 
traverse  granite  near  to  Limoges ;  also  at  Marm^ne, 
a  little  to  the  west  of  Nantz  in  France* 

Asm. — The  finest  l>eryls  are  found  in  reins  that  travei-se 
the  gianite  mousitain  Adon-Tsehalon  in  Daiiria;  from 
which  quarter  neai  ly  all  the  abundant  supplies  of  Russian 
beryl  are  obtained.  It  also  occurs^  along  w*ith  arsenical 
pyriteSj  in  a  kind  of  serpentine  rock  near  Nertschinsk ; 
the  mountain  Tygirek  (Mountain  of  Snow)  in  the  All 
range  ;  on  the  borders  of  the  River  Lena  4  near  the  town  of 
Ajatskaja  in  the  Uralian  range  ;  and  in  ihc  circle  of  Ale- 
passki  in  Per^a. 

jimmcfl.*— This  gem  is  found  in  several  districts  in 
United  States,  as  near  Baitimore  in  Maryland,  where  it 
imbedded  in  granite ;  on  the  banks  of  the  Schuylkill^  and 
tn  German  town  in  Pennsylvania,  also  in  granite;  in  New- 
York,  in  veine  which  traverse  gneiss  near  the  city,  ood  in 
granite  at  Sii^sing,  thirty-five  miles  from  the  city ;  in  dif- 
ferent places  in  Connecticut  in  massive  granite,  and  in  gr^ 
\  vein&  traversing  gneiss,  where  crystals  seven  inches  in 

length. 
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•  Vid.  Memoir »  of  the  Wememii  Sodetj,  voL  u  p*  4*5,^ — ^62. 

t  Fittcia.  Stcphena,  and  Weavn-p  Geologica]  Tran8»eii«n%  ¥fll.  L  |it  fT£ 
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length,  by  nine  inches  m  £aineter,  have  been  found ;  at 
Chesterfield  in  Massaehu'sets  in  granite,  in  crystak  that  vary 
fiom  a  small  Ax  to  that  of  a  foot  in  diameter;  and  in  dif. 
ferent  places  in  the  district  of  Maine,  either  in  coarse  gra- 
oolar  granite,  or  in  graphic  granite  veins  that  intersect 
gnoss,  and  the  contiguous  gndss  contains  imbedded  beryl 
aystals*. 
Very  beautiful  varieties  of  beryl  axe  found  in  BraziL 

Uses, 

When  pure,  it  is  cut  into  ring-stones,  seal-stones,  brooches^ 
intaglios,  and  necklaces,  but  is  not  so  highly  valued  as  eme- 
xald.  The  daricest  green  varieties  are  set  upon  a  steel  co» 
loured  fcnl,  and  the  pale  ones  are  either  placed  like  the  dia- 
JDond  on  a  black  ground,  or  upon  a  silvery  foil.  Figures 
are  sometimes  engraved  on  it.  In  the  royal  library  at  Paris 
there  is  a  portrait  of  Julia,  the  daughter  of  Titus,  engraved 
nn  a  green-coloured  beryl.  The  largest  ones  are  said  to  be 
in  much  esteem  among  the  Turks  for  the  handles  of  sti- 
lettos. The  varieties  most  highly  prized  by  the  jeweller, 
are  brought  from  Brazil,  Siberia,  and  Ceylon ;  others  of 
inferior  value  are  found  in  Scotland,  France,  and  the  United 
Stales  of  America, 

Observations. 

This  gem  was  well  known  to  the  andeits,  who  piDcured 
it  from  several  places  where  it  is  at  present  found.  Pliny 
has  given  a  good  description  of  it,f ;  yet  in  later  times  this 

'  descriptkm 

*  Cleavelond^s  Mineralogy,  p^  277. 
t  JnUb  Hist  NaU  lib.  ixzfiiL  c  L 


description  appean^  to  have  been  forgotten ;  for  we  find 
arranged  with  other  precious  stones,  to  which  it  had  bu 
tittle  resemblance :  tliiLs  the  blue  varieties  were  named  Sap 
pliire  ;  the  jellow^  Topaz  ;  and  the  green^  Aqua-ii 
Miuiy  years  ago  Werner  obtained  a  complete  suite  of  sf 
cinienft  of  this  mineral  from  Siberia,  which  enabled  him  i 
give  it  its  proper  place  in  tiie  system. 


GEN0S  VII.     TOURMALINE  ♦. 

This  genus  contxuns  one  species^  viz.  Rhomboidal  Tour* 
maline< 

1.  Rhomboidal  Tourmaline, 
Rhomboedrischer  Turmalin^  Mohs, 

It  is  divided  into  two  ftubspecicsi  viz,  Tourroaline 
SchorL 


*  ToitrJiidltMf,  accordiiig  to  Thunberi*  b  a  Cejbtiese  word,  tnd  it  pro- 
nouiic«il  in  Ihc  Malabar  find  CingiUese  lajign«ge  Tutttmtdi.—Vi^*  Thuiiber^** 
Beschmhung  der  Mmcrd.lien  und  EdcLgesftetue  der  Insel  Z^XwXf  in  4&k 
Ifeuen  Ab^nd.  dtr  Stbwedi  Acad.  d.  Win*  Bd«  5.  i*  HX 
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Firgi  Subspecies. 

Tourmaline. 

Tiinnalin,  Werner. 

ZeoUtet  electricusy  TumuJin^  WalL  t  i.  p.  3S9.— 43diorl  tmi« 
qMorcnt  rfaomboidal,  Rom^  de  Lisie,  t  ii.  p.  344.*— Brasi- 
limifdier  Tunnalin^  Wid.  p.  284.-- Tounnaline,  Kirw.  vol  i. 
p.  S71-^-^Sorlo  Brasfliano^  Nap.  p.  150.— Tounxudine,  Zim. 
t  iL  p.  295. — ^Le  Schorl  electrique^  Brock,  t  i.  p.  229.^-*Toiir- 
nulincs  vertes  et  bleus,  Hauy,  t  iii.  p.  SI. — Edler  Schorl> 
Beuss,  b.  iL  th.  1.  8.  II9.  Id.  Lud.  h.  i.  s.72.  Id.  Suck.  Uth. 
s.  221.  Id.  Bert.  s.  191—- Turmalin,  Moks,  b.  i.  s.  163.  Id. 
Hab.  s.  83.  Id.  Lucas,  p.  54. — ^Tourmaline  crystallise,  &c. 
Brong,  t.  i.  p.  405.— Tourmaline,  Brard,  p.  140.  /d.  JBcf, 
▼oL  L  p.  233.  /(/.  Steffens,  b.  i.  s.  51.— Electriscfaer  Schorl, 
Hoff.  b.  i.  s.  627— Edler  Turmalin,  Haus,  Handb.  b.  ii.  s.  640. 
-^Toarmaline,  Aikin,  p.  217. 

External  Characters. 

Its  principal  colours  are  green  and  brown :  from  leek- 
green,  it  passes  into  grass-green,  pistachio  and  olive  green, 
then,  into  liver-brown,  and  yellowish  and  reddish  brown ; 
further  into  hyacinth-red,  oochineal-red,  rose-red,  colum- 
Une-ied,  crimson-red,  violet-blue,  azure-blue,  dark  Berlin- 
Uue,  and,  lastly,  into  indigo-blue  *.  It  is  never  black.  In 
some  crystals  the  middle  is  of  a  red,  but  the  exterior  of  a 
green  colour. 

Its  colours  are  almost  all  dark^  oflen  a  little  muddy ;  and 

when 

^^^— — ^     ■  !■     I  ■  ■■■III  ■  ■! 

1^  liQii^*jeUow  sad  wUte  are  mentioned  $»  eolwn  of  tourmaUnc. 
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whi'ti  It  is  nearly  opaque,  on  oiccaunt  of  the  darkness  of  die 
cobur»  it  appears  aloiost  bUck. 

It  occurs  very  seldom  massive,  or  in  pHMDatic  odttcre* 
tions ;  scarcely  ever  disseminated ;  oftener  io  rolled  pieces  ; 
but  most  frequently  cr}'5tallized.  ^^ 

lis  primitive  form  is  a  rhomboid  of  133^  Sfr.  ^^ 

It  occurs  in  the  following  forms,  all  of  which  loay  be 
traced  to  the  rhotnbuid  just  nientioned^  ^^H 

Equiangular  three-sided  prism,  J?alty  acwmnatml  oti  tfai^^ 
extremitie*  witli  three  ptaneji,  which  on  the  one  extremi^ 
are  set  oti  the  lateral  ptaneSj  on  the  other  on  the  tati 
edges. 

The  lateral  edges  are  frequently  bevelled*  and  thxi 
iune*sided  prism  is  formed ;  when  Uie  edges  of  the  beveU 
ment  are  tnincatetl,  a  twelve-.sided  prism  is  formed ; 
when  the  bevelling  planes  increase  so  much,  that  llie  or 
nal  faces  of  the  prism  disappear,  an  equiangular  six-eid 
prism  is  formed.  The  acuminations  of  tliese  prisms  ' 
bit  very  great  variety  of  appearance ;  thus  the  angles^  i 
and  extremities,  are  fr^uentjy  truncale<l,  and  the  angles 
bevelled.  Fig.  S9.  PL  S.  shews  truncations  on  die  angles 
of  the  acumination  and  bevelment  of  die  lateral  edges  < 
tlie  prism ;  PP,  the  original  planes  of  the  acumination  j 
oo,  the  tnincittions  on  the  angles.  Fig.  40.  PL  2. :  in  i 
figure  the  lateral  edges  of  the  prism  are  trimc-ateA  T'tg.  4l 
PL  2.  the  angles  ibrmed  by  the  meeting  of  two  acuminati 
planes  and  one  lateral  plane  bevelled  ;  ^  ;r  are  the  beve 
ing  planes.  When  the  truncations  oo,  on  the  angles 
the  acuminations,  increase  very  much,  lliere  is  formed  a  ri? 
ther  fWtUe  acumination^  and  the  planes  of  the  original  acu^  » 
mi  nation  PP,  appear  as  truncations  on  tlie  edges  formed  bj^l 
the  meeting  of  the  planes  of  this  acuminatinnj  as  in  fig.  4fl^^ 
JPL  2.     When  the  truncations  on  the  edges  formed  by  th« 

meet: 


y  tht^H 
ftini^l 


•U.l.  0«M.]       BP.l.  BHOMBOIBAL  TOUEMAUKE.  107 

ineetiiig  of  the  ainjminating  plaiies  mcreaseyery  m 
averyJkUacumiinaiion  is  formed,  and  the  planes  of  the  origi. 
nal  acuminatioii  appear  as  truncatioiiB  on  the  angles  fcnrm- 
ed  fay  the  meeting  of  two  of  these  planes,  and  one  of  the 
Istcral  planesof  the  pnsm.  In  fig.  48.  PL  ft.  PP  are  the  ori- 
^nal  acimunating  jdanes,  truncated  on  the  edges  n.  In 
fig.  44.  PI.  2.  the  truncations  nnn  form  a  very  flat  acumina« 
tioo,  and  the  cnri^nal  planes  PPP  truncations  on  the  angles  of 
die  aciuninations,  and  the  apex  of  the  acumination  is  trun- 
cated, k  being  the  truncating  plane.  Sometimes  the  prism 
b  nearly  awanting,  as  in  fig.  46.  PI.  fL  when  a  double  three- 
sided  pyramid  is  formed,  in  which  the  lateral  planes  of  the  one 
are  set  on  the  lateral  edges  of  the  other,  and  the  remainder 
of  the  prism  fonns  truncations  on  the  edges  of  the  o(»nnion 
faiie. 

The  lateral  planes  are  generally  cylindrical  convex,  and 
tieqply  kx^tudinally  streaked ;  the  acuminating  planes  are 
mostly  smooth  and  shining :  scHnetimes  the  planes  on  one 
eEtremity  are  smooth,  but  on  the  other  rough. 

The  crystals  are  seldom  large,  more  commonly  middle- 
ased  and  small,  and  sometimes  scc^iformly  aggr^ated,  as 
is  the  case  with  the  red  variety  from  Siberia. 

The  crystals  are  usually  imbedded. 

InternaUy  its  lustre  is  splendent  and  vitreous. 

The  cleavage  is  threefold,  and  parallel  with  the  sides  of 
therhombcrid,  188<»  ae'. 

The  fracture  is  nearly  perfect,  and  small  conchcndal. 

It  alternates  from  nearly  opaque  to  completely  transpa- 
lent     Refracts  double  in  a  middling  degree. 

When  viewed  perpendicular  to  the  axis  of  the  crystal, 
it  is  more  or  less  transparent,  but  in  the  direction  of  the 

axis, 
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axis^  even  when  the  length  of  the  prism  is  less  than  tb 
thickness^  it  h  ojiaque  ** 

It  is  as  hard  as  quartz,  sotne  v^arieties  syeii  faafder,  bu 
never  80  hard  as  topaz< 

It  is  easily  frangible. 

Specific  gravity. — Green  tourmaline,  3,086,  Wertiir**^ 
S.086,  Bmjww.— From  S.08&S  to  3  J626,  Hauf/.—mui 
tourmaline,  3,155,  llVm^r, — 3.130,  Brkmn — Green  totti 

Phfmcal  Cfmraeiera. 

By  friction,  it  exhibits  signs  of  vitreous  electricity  ;  b 
heatingf  vitreous  electricity  at  one  extremity,  and  resinoii 
electridty  at  the  otJier.  These  electrical  properties  an 
stronger  in  some  %^arieties  than  in  others ;  the  brown  an* 
hyacinth- red  varieties  shew  the  sUongeft  electrical  proper 
ties ;  the  blue  and  green  hm^  and  the  crimson^red  the  leail 
The  electrical  propertie.s  of  this  gem  were  known  to  tin 
ancientSj  who  named  it  Lf/nctiHum, 


Chemical  Characters. 


J 


Before  the  blowpipe  it  melts  into  a  greyish-white  vesicu 
lar  enamel ;  but  the  red-coloured  Siberian  touniialine  is  tu 
fuiible. 


i 


CofisiUum 


*  Werner  h«d  in  hli  pos^s&jon  «  lounnafme  which  Ii  (kye^hty^  im  tfi 
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Constituent  Parts. 

Violet  TourmaHne 
ntm  Sibevku 

Silicm        -  4» 

Alumina,       -  40 

Soda,         .  10 

Qzidt  of  Maaga- 

Mtey  contaiiiiBf 

a  little  Iran,  7 

1 


Bed  TouxttallBe 


100* 
rafelm»  Ann.  de 
CUm.N.8&p.l05. 


100 
Fanjfiielm,  Ann.  du 
Mui.  t.  iii.  p.  243. 


43.5 

Alumina,  41.95 
Soda,           -        91. 

Glide  of  Man. 

ganetob  1«5 

Lime,  .        ai 

Water,  t.4 

100 

jnoprotA,  Joun.  des 
Mines,  N.  137. 
P.383L 


Geognostic  Situation. 

Tourmaline  generally  occurs  imbedded  in  beds,  or  in 
angle  strata,  and  but  seldom  distributed  through  the  whole 
1B8IB  of  a  mountain.  The  rocks  in  which  it  most  com- 
monly  occurs  are  gneiss,  mica-slate,  talc-slate,  and  induratedj 
talc;  and  the  accompan3ang  minerals  are  rock-crjstal,  com- 
mon quartz,  felspar  and  mica.  It  occurs  also  in  granite, 
but  has  not  hitherto  been  discovered  in  any  of  the  second- 
ary rocks.  It  does  not  occur  in  primitive  trap,  nor  in  ge- 
neral it  is  associated  with  any  of  the  subspecies  of  horn- 
blende;  in  short,  it  appears  to  have  little  or  no  geognostic 
affinity  with  hornblende,  altliough  tliey  have  been  fi^uent- 
ly  oonfiiunded  together. 

In  alluvial  countries  it  occurs  in  rolled  picccau 

Geoffraphic 


*  According  to  some  late  experiments,  tourmaline  would  seem  to  con* 
<*in  Bonidc  add. 
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Geographic  SUuaikfn* 

It  waa  first  diiJcovered  in  the  16lh  ceotur)',  in  the  bland 
of  Ceylon ; — afterwards  in  Brazil,  and  ijince  that  period  m 
several  other  cxiuntriesi,  as  appears  from  the  following  e^ 
meration.  ■ 

Europe. — Langoe  near  Krageroe  in  Norway;  in  tnj 
island  of  Utcin  in  Sweden;  near  Freyberg,  and  at  Ehrenfrie- 
dersdorf,  Dortschemnitss,  in  the  Saxon  Erzcgebirgej  or  Me 
talliferous  Mountains;  at  Altsattel  in  Bohemia;  in  Silom 
Bavaria,  Moravia,  the  Tyrolj  Stiria,  Switzerland,  Aiu 
Italy^  Spain,  and  France. 

Ama. — The  red  tourmaline  occurs  in  Siberia,  Av%  \ 
Ceylon;  and  several  of  the  other  varieties  in  the  saiSM 
countries  of  Asia, 

4/Hco,— Island  of  Madagascar. 

North  America, — The  green,  blue,  yellow,  and 
rieties  occur  in  tlie  United  States,  imbedded  in  \ 
and  in  primitive  rocks  in  South  Greenland. 

South  Ajnerwcu — ^BraziL 

Uses* 


1 

^  saisM 

IreJ 
LgranSF 


The  greeiij  blue,  and  brown  varieties  are  sometimes  cu 
and  polished »  and  worn  as  ornamental  stones ;  but,  ownj 
to  the  muddinesa  of  tlieir  colours,  are  not  in  high  estcen 
When  set  as  ring-stones,  they  are  valued  more  on  accaul 
of  their  electrical  property,  which  can  be  excited  by  merel 
holding  them  to  the  fire>  than  for  tlieir  colours,  lustre^  c 
transparency.  The  white  rock-crystals  of  Catharinenbuj| 
which  contain  delicate  crystals  of  green  tourmaline,  as  we 
as  those  inclosing  crystals  of  actynolite  and  titaniutn,  ai 
cut  and  polished,  and  worn  as  ornamental  stones.  M 

Observatlmi 
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[jrii&t|k  1.  Tonnuilrae. 

Observaikms. 

I.  DMncAve  CharacUrs.'^-^.  Between  tourmaline  and 
MC^ort  Common  schorl  has  but  one  colour, 
tourmaline  has  a  considerable  suite  of  colours. 
The  fiicture  of  common  schorl  b  small-grained  uneven ; 
Alt  of  tourmaline  conchoidal :  common  schorl  is  always 
opaque^  tourmaline  more  or  less  translucent  or  semitran&- 
puent :  common  schorl  generally  occurs  in  cGstinct  con- 
actions^  whereas  tourmaline  presents  this  character  very 
nrety :  and  we  may  add,  that  schorl  is  very  often  masaive 
md  disseminated,  but  tourmaline  very  seldom. — b.  Between 
tourmaline  and  hornblende.  The  colour-suite  and  crystal- 
Exationa  of  this  mineral  are  very  different  from  those  of 
tourmaline ;  hornblende  has  a  very  distinct  cleavage,  where- 
as in  tourmaline,  the  cleavage  is  very  rarely  seen,  and  is 
indistinct ;  and  hornblende  is  not  so  hard  as  tourmaline. 

8.  Different  varieties  of  this  mineral  have  received  parti . 
cular  denominations.     The  following  are  some  of  these : 

Names  given  to  particular  varieties  of  Tourmaline, 

1.  Green  Tourmaline,  named  Brazilian  Emerald. 

1  Berlin-blue  Tourmaline,  Brazilian  Sapphire, 

S.  Indigo-blue  Tourmaline,  Indicolite. 

4,  Honey-yellow  Tourmaline.  Peridot  of  Ceylon. 

5.  Red  Tourmaline^  Rubelite^    Siberitey  Daou- 

rite.  Tourmaline  apyre^ 
Red  Schorl  of  Siberia. 

S.  In  the  Island  of  Ceylon,  the  most  fi-equent  varieties 
we  the  brown  and  hyacinth-red,  occasionally  intermixed 

with 
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with  ihoBG  of  a  yellow,  gi'een,  and  reel  colour.  In  'Brml 
the  green  and  blue  are  not  uncomitton :  in  Spain  the  prin 
cipal  variety  is  brown,  and  in  other  parts  of  Burope  th 
dark-brown,  approacliing  to  l^kck,  is  the  most  frequent  Tl 
riety.  The  [)eaeh-blc*s^jfu  red  variely  occurs  in  Moravia 
the  indigo-blue  in  the  island  of  Uton  in  Sweden ;  and  tin 
apple-green  and  gniiss-green  in  dolomite  in  St  Gotluuxl 
In  the  United  States  the  bluej  green*  ydlow  and  red  vw 
rielies  are  met  with, 

4.  The  red  tourmaline  ib  arranged  as  a  distinct  sub^ 
species,  under  the  title  RubcUitCy  by  Karsten  and  Stef- 
fens;  ajid  Karsten  and  l>andrada  describe  the  indi- 
go-blue variety  a§  a  separate  s|x?ciesj  under  the  tiite  /«- 
dicolUe. 

5.  In  the  Grcvillion  collection,  now  in  the  British 
seuni*  there  is  a  large  and  fine  *i[itTiinen  of  red  touriaaliiiCt 
whid]  was  presented  to  Colonel  Sitnes  by  the  King  ot 
Ava*  ;  aiKl  in  the  beautiful  coll  eel  ion  belonging  to  Banm 
Hackniti  at  Dreisden,  I  oljserveil  a  s|)ecinien  of  tliis  varietv 
nearly  an  inch  in  diameter,  for  which  400  rubles  were  paid. 
In  Morgenbessier's  cabinet  at  Vienna,  there  is  a  prism  of 
red  Siberian  louniialine  wliich  cost  SOO  rubles. 


iffl 


*  This  spedmen  consbu  of  many  crjsuUs,  and  mras  viJucd  «l  X  J 
I  Ihe  Commliisdoners  who  wen;  appointed  b^  rarlinmcnt  tu  re^xin  on  the  1 
r9i  Ihe  Grevilk  cotl action,  pr^riouAfx  to  its  b^ng  purchwtd  by  Go<reniSl«nt 
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Second  Subspecies. 

Common  Schorl*. 

Gemei^er  Schorl,  Werner^ 

Some  of  the  varieties  of  Basaltes  crystallizatus^  Wail.  t.  i.  p.  ^^5. 
— Schwartzer-8tangen  schorl,  Wid.  p.  279- — Schorl,  Kirw. 
Vol.  i.  p.  265.— Sorlo-nero,  Nap,  p.  146. — Tourmaline,  Lmn. 
t  ii.  p.  295.— Le  Schorl  noire,  Broch.  t.  i.  p.  226.— Tourma- 
line noire,  Haui/,  t  iii.  p.  31. — Gemeiner  Schorl,  Ecy^s,  b.  ii. 
th.i.  «.  129.  Id.  Lvd.  b.  i.  s.  71.  Id.  Suck  U  th.  s.  217-  Id. 
Bert.  s.  193.  Id.  Mohs,  b.  i.  s.  177.  Id.  Hah.  s.  33.— Tour- 
maline, Lucasy  p.  54. — Tourmaline  schorl,  Brong.  t.  i.  p.  407. 
•^Tourmaline,  Brard,  p.  140. — Tourmaline,  Kid,yo\.  i.  p.  233. 
Schorl  opaque  et  noire,  Haiii/,  Tabl.  p.  39.— Gemeiner  Schorl, 
Sieffens,  b.  i.  s.  60.  Id.  Hoff.  b.  i.  s.  647.  Id.  Uaus.  Handb. 
b.  iL  8.  641. — Common  Schorl,  Aikin,  p.  218. 

External  Characters. 
Its  colour  is  velvet^black,  of  various  degrees  of  inten- 

It  occurs  often  massive  and  disseminated,  seldom  in 
tolled  pieces,  and  frequently  crystallized,  in  three,  six,  and 
^ne  fflded  prisms,  that  present  acuminations,  truncations, 
^nd  bevelments,  of  the  same  kinds  as  those  tliat  occur  in 
'tourmaline. 

The  crystals  are  mostly  acicular ;  often  appearing  as  if 

broken,  and  forming  with  the  ap}>arent  fi-agments  a  pecu- 

VoL.  I.  H  Mar 

*  AdeluDg  says  Schorl  is  derived  from  the  old  German  word  Schor^  im* 
fHire,  or  useless,  because  the  schorl  met  with  in  the  Saxon  tin«mines,  not- 
withstanding its  resemblance  to  that  ore  in  general  airpect,  does  not  belong 
^u  it,  ind  if  thrown  awa/  gi  useless. 


TmnisrALiKC- 


[cLa, 


liar  kind  of  froginented  stone  or  breccia  ;  and  are  imbed-  -_i_ 
ded.  The  latuml  planes  are  longitudinally  streaked,  anJ4^B 
alieniate  I'roni  tJiining  to  giistening- 

It  occurs  iTi  distinct  concrrtions  of  different  kindi  ^^^ 
rarely  cuarse  and  small  grantilar ;  sometiniea  tJiin,  or  tliicJc^  _^ 
and  straight  priBinatic,  Sometimes  the  prisniatic  concre  -^ — 
lions  are  so  thin,  that  they  v^^rge  on  fibrous ;  imd  such  va*. — 
rieties  are  gonietinies  parallel,  but  most  ^equently  seopt^  — 
fonn  diverging  fibrous.  These  pri&niatic  concreUoos  ar  m? 
eoinetimes  again  collected  into  others,  whidi  are  thick  ang^ 
wedge-shaped- 

Internally  its  Iiistre  is  tntermedjate^  between  shining  am^^ 
gUstening,  and  h  \itreouF, 

The  fracture  is  intermediate  between  perfect  concho^^*-- 
dal,  and  small  and  coarse  grained  uneven,  aud  indintc^  * 
eometinies  more  to  the  one^  sometimes  more  to  tlic  other. 

The  fragments  are  indetemunate  angular^  and  ^oniewh^^E^ 
iharp-edged. 

It* is  opaque* 

It  affords  a  grey  streak. 

It  is  as  hard  as  quarts. 

It  is  Ter>-  easily  frangible. 

Specific  gravity,  8.092,   BrUsom. — 5,150,  Gerhard^        - 


Before  the  blowpipe  it  melts  pretty  easily,  without  adc^i 
tlon,  uito  a  blackish  &!ag.     Melted  with  borax,  it  form^^ 
grteiuiih-cglourcd  gtas$. 


Cofistfti^^n^ 
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Constittient  Parts, 

Common  Schorl  from 

Common  Schorl  from 

Eibemtock. 

theSpessart. 

Sfica, 

S6.75 

36.50 

Alnmipn^ 

34.50 

81.0 

Magnesia, 

0.25 

1.25 

Oxide  of  Iron, 

21.0 

23.50 

Potash, 

6.0 

B.m 

Trace  of  Oxide  of 

Manganese. 

98.50 

97.75 

KlaprotKa 

Beitrage,  b.  5. 
8.  148,  149. 

Physiad  Cfiaraciers. 
Exhibits  the  same  electrical  properties  as  tourmaline. 

Oeognostic  SitiuUion, 

It  occiirs  in  imbedded  masses  and  crystals  in  granite^ 
,  mica-date,  and  clay-slate ;  as  an  essential  constitu- 
^i^t  part  of  t(qNUMt)ck,  and  occasionally  intermixed  with 
^uartz-rock. 

It  occurs  in  veins  that  traverse  clay-slate  and  otlier  rocks, 
•fang  with  quartz  and  tinstone,  and  sometimes  also  with 
*felspar  and  mica.  In  these  veins  the  schorl  appears  as  if 
"J^en  in  pieces,  and  floating  in  a  base  of  quartz.  It  has 
*^t  been  found  in  any  of  the  secondary  or  floetz-rocks,  but 
'^curs  in  alluvial  deposites. 

H  2  Geographic 
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Ge{^aphi€  Situation.  ^| 

Europe* — Perthshire,  Banifshiref  Ross-shire,  lavernesa 
sliire,  Argykhire,  and  tlie  SheLland  islandi ;  Cornwall 
Norway,  Sweden,  Saxon  Metalliierous  Mountains  (En 
gebirge).  Harts;,  Bohemia,  Franconia,  Moravia,  Silena 
Suabia,  Bavaria,  Switzerland,  the  Tjrrol^  Hungary,  Franc 
and  Spain. 

jimt. — Ceylon,  borders  of  the  Lake  Baikal,  and  differ 
ent  parts  of  the  Uralian  range, 

^^i^ncn-^Greenland,  Hudson's  Bay,  United  States 
Mexico. 


Ohscrvailofis. 


d 


1.  It  differs  froni'  tourmaline  in  colour,  degree  of  lustre 
fracture,  transparency^  and  distinct  concretions  ;  also  in  it 
geognostic  situation,  for  tourmaline  occurs  almost  alway 
imb^ded  and  in  single  crystals ;  on  the  contrary,  schovl  i 
ugually  aggregated,  and  occurs  in  beds. 

%  The  aphrizit  of  D^Atidrada  is  hut  a  variety  of  schorL 

S.  Large  and  beautiful  crystals  of  common  schorl  ar 

found  in  Spain,  the  Tyrol,  Island  of  Madagascar^  IVes 

Greenland  ;  and  of  late  years  the  United  States  of  Anieria 

have  furnished  splendid  orystab  of  this  mineral. 


GE^rns 
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Gjbnus  VIII.— chrysolite. 

Thii  genus  ocmtaiiis  one  spedes,  viz.  Prismatic  Chryso- 
lite 

i.  Prismatic  Chrysolite. 

Prismadscher  Erisolith,  M6h$, 

Peridot,  Hauy. 

This  species  is  divided  into  two  subspecies,  viz.  Chiy- 
oolite,  and  Olivine. 

First  Subspecies. 

Chrysolite  *. 

Krisolith,  Werner, 

^^Bowisb-green  Topaz,  Chrysolitfa,  Cronstedi,  §  46.  5.  p.  54.-- 
Gemma  pelluddisfiimju  duritiA  fiexta,  colore  viridi,  subflavc^ 
Jn  igne  fugaci ;  Chrysolitfaus,  WaU.  gen.  18.  spec.  1 19*  p-  ^^5. 
"^KiysoUth,  Wid.  s.  264.— Chrysolite,  Kirw.  vol  i.  p.  262.— 
Krysolith,  Estner,  b.  ii.  s.  122.  Id.  Emm.  b.  L  s.  26.— Chryso- 
Xito  nobile.  Nap.  p.  127.-— Peridot,  Lorn,  t  ii.  p.  250^— La 
<3irysolithe.  Brock,  tip.  170.— Peridot,  Hmiy,  t  iii.  p.  198. 
•^-Chrysolith,  iZfUM,  b.].  8.49.  /(/.  Lii^  b.  i.  s.  60.  Id.  Swk. 
^T  th.  s.  540.  Id  Bert.  s.  138.  Id  Moks,  b.  i.  s.  42.  Id.  Leon^ 
Jknrd,  TabeL  s.  1.— Peridot,  Lucas,  p.  74.— Peridot  Chryso- 
Ikhe^  Brong.  tip.  440. — Peridot,  Brard,  p.  179' — Chryso- 

lith« 

*  The  name  CkfywoUie  (x^vwXi^,  CkrytoHtkut^  a  gold-yeUow  stoim 
^f  Gredaii  origlD,  but  was  by  the  andcata  applied  to  the  topaz. 
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lith,  Hans.  s.  98.    Id.  Kardm,  Tabel.  s.  40.— Chiysolit  ^= 
Kidy  vol.  i.  p.  120.— Peridot,  Hmiy,  TabL  p.  52.— Chiyiolitl-= 
Sleffens,  b.  L  s.  S65.    W.  Lews,  b.  i.  8.  203— affter  Pcridc= 
Oiben,  b.  i.  s.  333.— Krisollth,  Ho/f.  b.  L  8.  429*    Id.  Haimi\ 
Handb.  b.  iL  s.  680.-— Chrysolite^  Aikin,  p.  229* 

External  Characters. 

Its  colour  is  pistachio-green,  which  sometimes  approach^^ 
to  olive-green,  seldom  to  aspaiaguB-green,  and  pale  gras^tf 
green.  Very  rarely  we  observe  in  the  same  specimen,  b^^ 
aides  the  green,  also  in  a  particular  direction  a  pale  cherr^^ 
red,  inclining  to  broccdOi-brown  colour. 

It  occurs  in  angular  pieces,  (that  ^pear  to  be  originaL.^ 
sometimes  in  roundish  pieces  which  seem  to  be  pebbl^?^ 
and  often  crj-stallized.  The  primitive  figure  is  a  prism  ^' 
131^  48^.  All  the  other  figures  may  be  traced  to  this  prisox- 
The  following  are  some  of  the  jHrindpal  varieties  of  secon- 
dary forms. 

1.  Broad  rectangular  four-aded  prism,  in  which  the 
lateral  edges  are  truncated.  The  Inroader  lateral 
faces  are  generally  cylindric  convex.  The  prian 
IB  acuminated  with  six  planes :  of  these  planesi 
two  are  set  on  the  broader  lateral  planes,  and  the 
other  four  on  the  truncating  planes  of  the  lateral 
e^ges.  The  apex  of  the  prism  is  truncated,  fig.  46*, 
PL  8. 
%  The  preceding  figure,  but  acuminated  with  ei^t 
jpianes^  which  are  set  on  the  lateral  and  trunrating 

planea 

*  PHiiloi  triunitainy  Hailj. 
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planes  of  the  prism^  and  the  apex  of  the  prism 
deeply  truncated,  fig.  47  *,  Pi.  3. 

3.  The  preceding  figure,  in  which  the  edge  between 
the  truncating  plane  of  the  apex  of  the  acumination, 
and  the  acuminating  plane  which  rests  on  the 
smaller  lateral  plane,  is  truncated,  fig.  48  -f-,  PI.  3. 
4  Very  oblique  four-sided  prism,  in  which  the  acuter 
edges  are  bevelled,  and  the  edges  of  the  bevelment 
truncated;  and  acuminated  on  the  extremities 
with  four  planes,  which  are  set  on  the  lateral 
edges,  and  the  apex  of  the  acumination  slightly 
truncated.  This  figure  is  formed  from  N®  1. 
when  the  truncations  on  the  lateral  edges  increase, 
until  the  broader  lateral  planes  disappear.  Some- 
times the  bevelling  and  acuminating  planes  are 
very  small,  but  the  truncating  planes  of  the  be- 
velment large,  so  that  the  crystal  appears  hke  a 
four-sided  table  of  heavy-spar,  bevelled  on  the 
terminal  planes,  or  it  assumes  a  reed-like  aspect  :^, 
fig.  4a  PI.  3. 

&  Less  oblique  four^-sided  pnsm,  in  which  the  obtuse 
edges  are  truncated,  the  acute  beveUed^  and  the 
bevelment  truncated ;  acununated  on  the  extremi* 
ties  with  eight  planes,  of  which  four  are  set  ob- 
liquely on  the  lateral  planes  of  the  prism,  four 
straight  on  the  truncated  lateral  edges.  The  apex 
of  the  acumination  truncated  ||,  fig.  50.  PI.  3. 

6.  NO* 

*  Ptridot  monoBtique,  Haiiy* 
f  Peridot  subdistique,  Haiij. 
$  Peridot  ooDtinu,  Haiiy. 
il  Peridot  doublant,  Hauy. 
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6*  N*'  3»  iti  which  tJje  kteral  edges  in   plac^  of  being 

truncated,  are  be\'elled  *,  fig.  5L  PL  3* 
Some  crystals  are  very  Uiin  aiid  reed-like,   or  table- 
shapecL 

The  cT)  st^s  are  middle-sized,  smaU,  and  all  arotind  cryn- 
tjillized. 

The  external  surface  of  the  angular  pieces,  as  also  of  the 
crystals,  where  they  have  suffered  from  attrition,  are  deli^ 
cate  Fplintery,  or  scaly  and  glistening;  in  unaltered  crystalsp 
on  the  contrary^  tlie  broader  lateral  planes  in  all  the  varie- 
ties, witli  exception  of  N^  4-,  are  deeply  longitudinaUy 
Btreaked ;  but  the  smailer  lateral  planes  are  often  smootlv, 
and  the  acimiinatiog  planes  are  always  sniooth. 

Internally  the  lustre  is  splendent  and  vitreous. 

The  cleavage  is  in  tJie  direction  of  the  Binaller  diagmii 
of  the  prism. 

The  fracture  is  perfect  flat  concboidal. 

The  fragments  are  indeterminate  angular  and  very  sharps 
edged. 

It  h  transparent,  and  refracts  double,  particularly  when 
viewed  through  the  broader  acuminatii^  planes^  and  th« 
obliquely  opposite  broader  lateral  planes  of  N**  I. 

It  scratches  felspar,  and  son^etimes  even  (;|uart2* 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  9.S40,  3.4^0,  W€rner.SA2S,  HaMff^ 
5,S01,  3,4TS,  JTarj^m.— 3.343,  Lowry.—^A,  3.5^  JlfoA^. 


< 


Lh« 


dd^ 


Chemical  Cfmraciers^ 
Its  oolotu*s  change,  but  it  does  not  melt,  vk^thout  bA 
tion,  before  the  blowpipe  ;  but  with  borax,  it  melts  into  a 
transparent  green  glass. 

Constttueni 


'  Fcxidot  ijuadruplimt,  Ilau/* 
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Corutituent  Porta. 

Silica,        -     S9.00                88.00 
Magnesia,        43.50                89.50 
Itod,        -      1900               19.00 

>LITK. 

Fa 

121 
hCkrynlOi. 

88.00 

50.50 

9.50 

101.50 
Klaproih,  Bat 
b.  L  8. 110. 

96.50 
Id.  Klap. 
8.107. 

100 

Geognostk  SihuxHon. 

This  mineral  has  hitherto  been  found  only  in  a  loose 
•tate:  some  mineralogists  conjecture  that  it  occurs  in 
veins  in  serpentine,  or  greenstone ;  and  also  in  newer  trap 
rocks. 

Geographic  Situation. 

It  is  brought  to  Europe  from  the  Levant,  and  it  is  said 
to  occur  in  Upper  Egypt,  and  on  the  shores  of  the  Red 
Sea;  and  it  is  alleged  to  have  been  detected  in  trap  rocks 
in  B(^emia,  and  the  Isle  de  Bourbon  *. 

Uses. 

This  gem,  which  has  an  agreeable  colour,  and  consii- 
derable  lustre  and  transparency,  is  used  in  jewellery  for 
necklaces,  hair  ornaments,  and  for  ring-stones,  when  it  is 
set  with  a  gold  f(nL   It  is  the  softest  of  the  precious  stones ; 

hence 


*  Plinj',  who  describes  it  under  the  name  Topu,  ssjs  thmt  it  is  found  in 
the  iiUnd  Topasos  in  the  Red  Sea,  and  also  near  the  town  of  Alabastniait 
:  Thebak  in  Upper  Egjrpt* 


12J^ 


^ 
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hence  jewels  of  it  become  dull  on  the  surface,  if  not  can 
fully  worn  and  kept  *. 


Observations* 


4 


1.  Thb  mineral  is  characteriied  by  its  pistachio^reei 
(solour^  the  otlier  varieties  occurring  rarely  ;  the  fine  splin 
tery  or  scaly  surface  of  Uie  angular  pieces ;  itA  crystalli 
zations,  internal  lujstre^  firaeture,  inferigr  hardneis,  an 
weight  M 

St  Du^im^m  Characters.— a^  Between  Chrysolite  m 
Vesuvian.  If  the  vesuviau  va  in  rolled  pieces^  it  can  h 
distbgui^hed  from  chrysoHte,  by  its  wanting  the  fine  seal 
or  splintery  surface  wliich  characteriscB  that  mineral  i  if  i 
crj^stals,  by  tlieir  being  very  slightly  longitudinally  streal 
cd,  having  a  fine-grain€?d  uneven  fracture,  and  resinous  ii 
temal  lustre ;  whereas  the  crj'stals  of  chrysolite  are  deepl 
longitudinally  streaked,  the  fracture  is  conchoidal,  and  th 
lustre  is  vitreous.  A  simple  chemical  distinctive  charact^ 
may  be  mentioned :  vesuvian  is  fufable  before  the  blom^ip 
chrygolite  is  infusible. — 6.  Between  Chrysolite  and  yelloij 
ish-brown  and  pistachio-green  Tourmaline.  TourmaliH 
becomes  strongly  electric  by  beating,  but  the  chrysolite  oi 
ly  by  rubbing;  tourmaline  is  harder  tlian  chrysolite;  til 
crystallizations  of  tourmaline  are  different  from  those  c 
chrysolite;  and  tourmaline  is  heaiier  tlian  dirysoUtc.- 
e*  Between  Chrysolite  and  J^para^as^fione  of  Wane 
Asparagu^stone  is  soUer  and  lighter  than  chrysohtef  m 
re&acts  single,  wliereas  chijsoJiLe  rdxacUi  double. 

3.  WenJ 


■  Dr  Clarke  njcmkh*  ii  mas*  tbe  sizf  of  a  turkey *«  egg*  which  ww  ^ 
chafed  b^  the  Tftd^  of  tlic  Rmnskn  ambosstictor  at  ConstanlJooplei  and  ( 
Into  m  oecklactf  and  bficelet*. 
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S.  Werner  is  of  opinion,  that  the  stone  described  by 

"^e  ancients  under  the  name  Yellow  Chrysolite^  is  not  the 

'true  chrysolite,  but  our  topaz.     The  celebrated  traveller 

2ruce,  mentions  an  island  in  the  Red  Sea  which  was  said 

to  afibrd  emeralds ;  but  remarks,  that  the  substance  he  there 

metwith,  was  scarcely  harder  than  glass.     Dr  Kid  remarki^ 

'^  May  not  this  have  been  chrysolite,  and  this  island  the 

Topaz  Island  mentioned  by  Pliny  P^     Rom^  de  Lisle  and 

Bom,  describe  the  asparagus-stone  of  Werner  under  the 

name  ChrysoUte;  and  other  writers  have  confounded  it 

with  Chrysoberyl,  and  oil-green  Beryl. 


Second  Subspecies. 

Olivine  *. 

Ohvin,  Werner. 

Olivin^  Werner,  Bergm.  Joum.  3.  2.  s.  56.-— Chrysolit  en  grains 
iff^^ers^  De  Bom,  t  i.  p.  70. — Olivin,  fVid,  s.  26l.  Id 
Khrw.  vol.  i.  p.  26d.  Id.  Emm,  b.  i.  s.  35 — Crysolito  com- 
mune. Nap,  p.  131. — Olivine,  Lam.  t,  ii.  p.  278.  Id.  Brock. 
t  L  p.  175w-^Peridot  granuliforme,  Hauy,  t  iii.  p.  205.-— 
Olivin,  Reuss,  b.  ii.  s.  49.  Id.  Lud.  b.  i.  s.  6l.  Id.  Smclu 
Ir  th.  8.  556.  Id.  Bert,  s,  151.  Id.  Moh,  b.  i.  s.  45^-Chry« 
solith  Olivin,  Hah.  s.  56. — Peridot  granuliforme,  Lucas,  p.  74k 
^-Olivin,  Leonhard,  TabeL  8.2.— Peridot  Olivine,  Brong. 
tip.  441 — -Peridot  granuliforme,  Brard,  p.  179--— Olivin, 
Karst.  Tabel.  s.  40.  Id.  Kid,  voL  L  p.  1^2. — Peridot  granu- 
liforme, et  lamelliforme,  Haiiy,  TabL  p.  52. — Olivin,  Steffens^ 
b.  i.  8.  S6S.    Id.  Lenz,  b.  i.  s.  206— Weicher  Peridot,  Oke% 

b.  L 


*  The  name  OUvitu,  u  given  to  this  spedof  on  aoeoual  of  Its 
nating  oIlve>green  colour. 


m 
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h^  I  a.  S34. — Olitrin,  Hojf,  h  I  s*  437^ 
M  Aikin,  p.  829, 


/£  HuNi.  b.  11/ a.  631. 


Exiemol  Charader^. 


stde^ 


Its  colour  is  oln^e-greeiij  whicli  passes  on  the  one 
into  asparagus-green,  on  the  other  into  oil-green,  and  in- 
to a  colour  intermediate  between  ochre  and  cream-yellow, 
and  into  pale  yellowish-brown. 

It  occurs  massive,  in  grains,  in  roundish  pieces,  from  the 
iiae  of  a  hemp-seed  to  that  of  a  man*s  head,  which  are  ge* 
nerally  imbedded,  and  less  frequently  looee. 

When  crystallized,  which  is  rarely  the  case,  it  is  in  tJie 
form  of  rectangular  four-^ded  piisms^  which  are  always  im- 
bedded 

The  massive  varieties  occur  in  small  and  angulo-granu- 
lar  concretions. 

Internally  the  lustre  m  shining  and  glistening,  and  is  inT 
determinate  between  vitreous  and  resinous. 

An  imperfect  double  cleavage  is  sometimes  discoverable. 

The  fracture  is  small-grzdned  uneven,  sometimes  passing 
into  imperfect  small  conehoidal. 

The  fragments  are  ijideterminate  angular^  and  rath^ 
sharp-edged.  ] 

It  is  translucent,  passing  into  semi-transparent,  seldoEl 
transparent. 

It  is  hard^  but  in  a  lower  degree  than  chrysohte. 

It  is  britde. 

It  is  easily  frangible. 
^Specific  gravity,  3,^25,  ITmi^,— 3*265,  Klaproih, 

CJtemkal  Chnracters, 

It  is  infusible  before  the  blowpipe  without  addition ; 
witli  borax,  it  melts  into  a  dark^een  bead.     It  loees  it« 

cobur 


I 
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colour  in  nitroiu  acid,  the  acid  dissolving  the  iron,  which 
is  its  colouring  ingredient. 

ConstUuent  Parts. 

OUvine  of  UnkeL  OliTine  of  KaridMifb. 

Silica,          -  -         50.0  52.00 

Magneaa,  -          Sa50  87.75       « 

Lime,        -  -         0.25                     0.12 

Oxide  of  Iron,  -     12.00  10.75 


100.75  100.62 

Klaproth,  Beit.  Id.  Klaproth^ 

b.v.  8.118.  8.-121. 

Geognostic  Situation. 

It  occurs  imbedded  in  basalt,  greenstone,  porphyry,  and 
lava,  and  generally  accompanied  with  augite. 

Geographic  Situation, 

Europe. — It  occurs  in  the  seccmdary  trap  rocks  of  die 
liOthians,'  and  other  districts  in  Scotland ;  and  in  those  oS 
the  Hebrides.  Sparingly  in  trap  rocks  in  the  north  of  Ire- 
land *.  It  is  found  in  Iceland ;  and  on  the  Continent,  in 
Bohemia,  Saxony,  Stiria,  Austria,  Hungary,  France,  Italy, 
Spain,  &c. 

Africa. — TenerifiTe ;  St  Helena ;  Isle  de  Bourbon. 

America. — Greenland;  and  the  Cordilleras  of  South 
America. 

Observations, 

♦  Grecnotigfw 


iaj 


GlEK.8.  CHKTiOtlTE*  [CL,!-  tAlTST 


Observation. 


1.  a.  Olivine  is  distinguished  from  Chrysolite   by 
paler  green  colours,  external  shape,  lower  lustre,  fractuf 
distinct  concretions,  inferior  transparency,  inferior  bardne 
and  weight. 

ft,  Olivine  is  nearly  allied  to  Augite:  tliis  alliance 
not  so  niucli  a  conseqtience  of  agreement  in  external  chi 
racters,  as  rather  a  similarity  in  geognostic  relations.  Boll 
species  occur  in  the  same  kind  of  rook^  and  tlie  one  em 
dom  without  the  other ;  and  tlic  large  masses  and  graini 
of  olivine  sometimes  contain  suiall  angular  grains  of  augil 
whicii  take,  as  it  were*  the  place  of  single  distinct  con^ 
tions^ — a  fact  which  shews  their  mutual  affinity*  It 
distinguisJied  from  Au^lie  by  iti*  ^mler  colours,  extei 
ihape,  kind  of  lustre,  fracture,  sui>erior  transparency, 
its  inferior  hardness  and  weiglit. 

c.  It  is  distinguished  from  Coinmon  Green  Gamtt^ 
Its  greater  tran&|mrency,  infeiior  hartbicss,  and  weight,  ajid 
geognostic  situation.  ■ 

%  \t  fircqtiently  decays,  or  falls  into  an  earth,    wliicii 
much  resembles  iron-oehre.     When  it  Ijegins  to  exhibit  i 
its  surface  iridescent  colours,  it  is  a  proof  of  its  having 
ready  begun  to  decay, 

3.  A  yelltm  substance,  neai'ly  allied  to  oHvine,  occurs; 
the  Siberian  meteoric  iron. 

GEjftra  I] 
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Genus  IX.— AXINITE  ♦. 

This  G^nus  contains  but  cme  spedes,  viz.  Prismatic  Axi- 

fiite. 

!•  Prismatic  Axinitc. 

Prismatischer  Axinit,  M6h9. 

Thumerstein,  Werner. 

Sdunrl  transparent  lenticulaire^  JiomS  de  Lisle,  t  ii.  p.  S53.^^ 
Glass-schorl,  or  Glastein,  Wid,  p.  $94. — Thumerstone,  Kirw. 
voL  L  p.  273. — Glastein,  Klap,  b.  ii.  s.  118. — Tumite,  Nap. 
p.  158.^ — Janolite,  Lam.  t  ii.  p.  31 6. — La  pierre  de  Thum, 
Broch,  t  L  p.  236. — ^Axinite,  Haiiy,  t  iii.  p.  ^^.-^Axinit^  Reuss, 
b.  ii.  th.  i.  s.  200.  Id,  Suck,  Ir  th.  s.  230. — ^Thumerstein,  Bert. 
8.  184.  Id,  Mohs,  b.  i.  s.  180.  Id.  Lud.  b.  i.  s.  73.  Id.  Hab. 
1.  22. — Axinite,  Lucas,  p.  53.  Id.  Bnmg.  tup.  389*  Id. 
Brard,  p.  138.  Id.  Kid,  vol.  i.  p.  240.  Id.  Steffens,  b.  i.  s.  77- 
Id.  Uauy,  Tabl.  p.  37.  Id,  Hoff,  b.  I  s.  678.  Id.  Haus.  Handb. 
b.  ii.  s.  626.  Id.  Aikin,  p.215. 

External  Characters, 

Its  most  common  colour  is  clove-brown,  of  various  de- 
grees of  intensity ;  from  which  it  passes  on  the  one  side 
into  plum-blue,  on  the  other  into  pearl-grey,  ash-grey,  and 
greyish-black  -|-. 

It 


*  The  name  Aximte,  from  »ltyn,   an  axe,  on  account  of  the  axe-Ukt 
sbape  of  the  cryttals. 

t  It  has  gometimes  «  green  colour,  owing  to  intermixed  chlorite,  and 
>rjritili of  thi»  colour  are  aUeged  to  be  the  most  regular.— Brong. Ul^ $99t 


lj» 
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It  is  seldam  found  «iasaive>  oilen  dkscniinatedj  but  most 
frequently  crvstailized. 

The  primitive  form  is  an  oblique  four-sided  prism ^  whose 
bitses  are  parallelograms,  witli  angles  of  10  V  56\  aiid  78^ 
50%  or  it  is  a  very  flat  rhoiiibt>id,  according  If  j  the  Wemeriaxi 
Crj'^stallography.    Two  of  llie  cr)8tiinizations  of  this  gf)ecies 
are  represented  in  fig.  51.  and  52.  PL  3*;  and  the  following 
are  the  dcscriptionsj  according  to  the  Wemeriaii  method ; 
1*  In  very  flat  rhom1x>ids,  in  which  the  two  opposite 
acute  lateral  edges  are  genei'ally  ti*uncatcd.  Fig,  51, 
PL  3. 
£.  Oblique  four-sided  table,  in  which  two  opposite  ter- 
minal planes  are  set  on  obEquely ;  the  other  twi* 
bevelled  ;  and  two  opposite  acute  anglei  truncated. 
The  truncating  planes  are  smooth,  but  the  others 
are  streaked.     Fij^,  52.  PL  3. 
The  crystals  sometimes  intersect  one  another,  forming  a 
kiml  of  cellular  aggi*egation. 

The  ma.sslve  varieties  occur  ^in  cuired  lamellar  distinct 
coucretionsj  whof^e  surface  is  shining  and  streaked, 

ExtemaJly  it«  lustre  is  generally  splendent ;  intemallyf 
it  alternates  from  glistening  to  shining,  and  w  vitneoos 
flightly  inclining  to  resinous. 

The  fracture  is  fine-grained  uneven;  in  the  transiJucent 
varieties  it  sometimes  approaches  to  splintery  ;  in  the  trftiis* 
parent  varieties,  to  small  and  imperfect  conchoitlal. 

The  fragments  are  indeterminate  angular,  and  ^iirp> 
edged. 

It  alternates  from  perfectly  transparent  to  feebly  trant* 
lucent. 

It  is  harder  than  felspar^  but  not  so  hard  as  quartz. 
It  is  very  easily  frangible. 
Specific  gravity,  from  3.213  to  3.2056,   Hail^—SMSf 
JTirmin— 3.250,  Gerhard,^S.  8.3,  J/o/u. 

Chemkai 
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Chemical  Character, 

Is  easily  fumble  with  ebullition  into  a  bottle-green  giass^ 
which  by  continuance  of  the  heat  becomes  nearly  black. 

Constituent  Parts, 

Silica,                52.70  44.0  50.50 
Alumina,            25.79  18.0  16. 
Lime,                  9.39  19.0  17. 
Oxide  of  Iron,     8.63  14.0  9.50 
•——of  Manga- 
nese,                  1.0  4.0  5.25 
Potash,            -  0.25 


97.51  99.0  98.50 

Elaproth,,t  2.  p.  126.     Vauqudin^  Jour.       Klaproth^ 
d.  Mines,  n.  23.        t  v.  p,  28. 

Geognostic  Situation, 

This  mineral  occurs  in  primitive  mountains,  in  rocks  of 
gneiss,  micarslate,  clay-slate  and  hornblende-rock.  The 
massive  varieties  occur  in  beds,  the  crystallized  in  veins.  In 
the  Saxon  metalliferous  mountains,  where  it  occurs  in  beds, 
it  is  associated  with  massive  calcareous-spar,  common  chlo- 
rite, magnetic-pyrites,  iron-pyrites,  arsenical  pyrites,  cop- 
per-pyrites, blende,  and  probably  also  with  actynolite  and 
hornblende.  At  Kongsberg  in  Norway,  it  occurs  along 
with  native  silver,  galena,  slaty  glance-coal,  and  calcareous- 
qpar.  In  the  Felberthal  in  Salzburg,  it  occurs  in  micar- 
slate ;  and  in  the  Hartz,  along  with  quarts  and  asbestus ; 
at  Arendal  in  Non^ay,  along  with  calcareous-spar,  comh 
mon  actynolite,  common  iron-pyrites,  felspar,  epidole,  and 
s[^ene.  The  axinite  from  Dauphiny,  Savoy,  and  several 
other  places,  occurs  in  small  veins,  that  traverse  gn^ss,  in 
which  it  is  generally  the  uppennost  mineral.  In  tbett 
Vol.  I.  I  '    Teiii% 
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veins  it  is  associated  with  crystallized  felspar,  rock-cr^'Bta]) 
aiibestus,  epidole,  octahedrite,  mica,  and  chlorite. 
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GvograpMc  SUu43^on* 

Eurojw, — It  occurs  in  Carrarach^^mine,  two  niil^ 
of  St  Just's  Church  in  Cornwall  *,  in  a  bed  in  cluy-slate^ 
associated  ^itli  garnet,  and  coramon  schorl.  Upon  the 
Continent  of  Europe,  at  Arendal  and  Kougsbcrg  in  Nor- 
way. At  Thmn  J  near  Ehrenfriedersdorf,  Schnee!>erg,  and 
Sieben»chlien  in  Upper  Saxony,  and  at  Treseburg  in  Lower 
Saxony ;  also  in  tlie  Black  Forest  (Schwartzwald)  in  Swa- 
bia  ;  in  die  valley  of  Laiiterbrun  in  the  Canton  of  Berne, 
die  valley  of  Ferrera  in  Graubundcn,  and  the  valley  of 
Cliamouny  in  Switzerland  ;  at  Ayarsun  in  Guipusco  iit 
Spain ;  and  in  Bauphiny  and  Alsace. 

Aftim. — In  Mount  Adas. 


Obsert^aiwns, 


i 


1,  IK^iindive  CAaroc^^^*— Between  axiniie  and  com- 
man  fehpar.  telsimr  has  a  different  suite  of  colours  from 
that  of  axinite :  felspar  lias  a  distinct  cleavage,  axinite  a 
cx>nipaet  fraetiire ;  felspar  does  not  occur  in  curved  lamel- 
lar concretions,  as  is  the  case  with  axinite ;  I'elspar  m 
softer  tlian  axinite  ;  felspiir  has  a  s{3ecific  gravity  of  S.4  1 
SJ,  axinite  3,521  to  3>29 ;  and  felspar  nielLs  before  the  blon 
pipe  into  a  white-coloured  enamel ;  axinite  to  a  blact 
coloured  glass* 

£*  The  firbt  crystal  of  axinite  was  described  by   Ron 
de  Lisle,  but  he  arranged  it  with  schorl :  it  was  Wer 
who  establislied  it  as  a  distinct  species. 

9.  Werner  named  it  Thumerstone,  from  Thum  in  Sa^ 
€Jiy,  where  it  was  first  foiuid :    Haiiy's  name  Axinilej  is 

derived 
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demed  fiom  the  shape  of  the  crystals,  which  somewhat 
KsemUes  that  of  an  axe.  When  first  discovered,  it  was 
lumed  Dauphiny-Schorl,  Glass-Schorl,  and  Yiolet-SchorL 


Genus  X.— GARNET  ♦ . 


This  Genus  contains  three  species,  viz.  Pyramidal  Gar- 
net, Dodecahedral  Garnet,  and  Prismatic  Garnet 

1.  Pyramidal  Garnet. 

Pyramidakr  Granat,  Mchs. 

This  species  contains  three  subspecies,  viz.   Vesuvian, 
Egeran,  and  Gehlenite. 

First  Suispeciei. 

Vesuvian  f . 

Vesuvian,  Werner. 

Idocrase,  HaUy. 

Hyicinth  du  Vesuve^  Rom^  de  Lisle,  U  ii.  p.  291.-— Vulcanischer 
Schcn-1,  Wid.  s.  290.— Vesuvian,  Estner,  b.  ii.  s.  177.  Id.  Emnu 
b.  L  8.  342. — Hyacinthe,  Lam.  t  ii.  p.  323.-^La  Vesuvienne, 
Broch.  t  i.  p.  184. — Idocrase,  Hauif,  tii.  p.  574. — ^Vesuvian, 
Reuss,  b.  ii.  th.  i.  s.  91.  Id.  Lud.  b.  i.  s.  63.  Id.  Suck,  ir  th. 
12  8.  197. 

*  The  imme  CameU  is  conjectured  to  be  derived  either  from  grantnn,  « 
prin,  this  gem  occurring  often  in  the  granular  form  ;  or  from  granote,  th« 
pomegranate  tree,  the  flowers  of  which  have  a  red  colour  rcflemhliDg  that  of 
lhegamet« 

f  The  mune  Vamnan  waf  given  thif  minendi  from  its  AuixuiM  MM* 
iVQce  at  Mount  Vesuvhiib 
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s.  197^    Id.  BerL  b.  156.   /(J.  Mohs,  b- 1  8*  68.    Id.  Half,  s*  gj 
/d  Brong,  t.  i.  p*  S^L   Id.  Brar 
)L  i,  pi.^52.— -Idocrase^  Hani^,  Tab 
b^.  b.  i.  a.  472. 
Id,  AUcin^  p.  224, 


1— Idocra&e,  LucaSy  p. 

p.  34.— Vesuvian,  Stefms,  b.  i.  s»  S5%^   Id,  Hof 
•— Idocfasj  f/auj.  Handb-  b.  11.  s.  622. 


J 


External  CMrattrri, 
It^  principal  colours  are  green   and  bro^Ti ;  the  moi 
irequent  green  colour  is  hlackish-grccnj  less  frequent  arr 
leek-gn^n,  pistachiu-green,  olive-green^  and  oil-green ; 
jnasl  iretiuent  brown  ctiloiir  is  Hver-bruwTi,  less  frequent 
rieties  arc  blatkish-brown,  and  reddish-brown.     It  is  rartel 
of  a  blue  colour* 

It  occurs  ma.^sive,  disseminated «  and  in  c^oarse  and  small 
granular  eoncretions ;  but  more  frequently  ciystallizcd. 

The  primitive  fomi  isapyraimdof  IS!9^^  SO'  and  74**  IS'. 
The  following  varieties  of  form  can  be  referred  to  this  pj^ 
rauiid. 

L  Bectangular  four-si detl  prism,  flatly  acuminated 
four  planes,  wliich  are  set  on  the  lateral  planes 
the  lateral  edges  and  sunntiits  of  tlie  acuminatJiia' 
truncated.     Fig.  55.  PL  3. 
%  Preceding  figure,  in  which  tlie  lateral  edges  are  be- 
velled, and  the  edges  of  the  bevelments  tnmcated. 
Fig.  54.  PI,  3. 

3,  Preceding  figure,  in  which  the  aaiminating  edges 
are  truncated.     Fig.  55.  VI  S.  fl 

4.  When   the   tour-sided  prisnij   acuminated  by  four 
planes,    becomes   so   low,   that   the   acuminatiM^ 
planes  touch  each  other,  a  flat  double  faur-aided^| 
pjTaniid  h  formed^  in  which  tlie  summits  and  the 
angles  on  the  common  base  are  truncated*. 

The 


•  Professor  Bcavoi*  observed  in  Fledttiont  resuvian  cryataljB  having  fft 
aiwl  ver^  igitudiDftUj  streaked  latcrd  planes;  but  1 

to  T  Id  b«  ^rogpes  gf  ackuloi-  ctysttdi. 
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The  crystBia  are  generally  short  and  middle-sized; 
sometimes  all  around  oystallized,  at  other  times  superim* 
Jioeed 

The  lateral  planes  of  the  prism  are  longitudinally  streak- 
ed; but  the  truncating  and  terminal  planes  are  smooth. 

Externally  the  crystals  are  splendent ;  internally  glist- 
fsangy  approaching  to  shining,  and  the  lustre  is  vitreo- 
leflinous. 

The  cleavage  is  in  the  direction  of  the  diagonals  of  the 
prism,  but  imperfect 

The  fracture  is  small-grained  uneven. 

It  alternates  from  translucent  to  translucent  on  the 
edges ;  and  refracts  double. 

It  scratches  felspar,  but  not  quartz. 

It  is  britde,  and  rather  eaaly  frangible. 

Spedfic  gravity,  8.409,  Wemer.—S.0882  to  8.400^ 
0%.— 8.865  to  8.420,  Klaproth — QMU,  Karsten.-^ 
&8  to  8.4,  Mohs. 

Physical  Characters. 
It  becomes  electrical  by  friction,  but  not  by  heating. 

Chemical  Characters. 

Before  the  blowpipe  it  melts  without  addition  into  a  yel. 
lowidi  and  faintly  translucent  glass. 


Constituent 
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CamtUmnt  Paris. 

Yemivlm  ti  V^uiriost 

Of  SIbenau 

Silica, 

35.5 

4S. 

Lime, 

S3.0 

54. 

Aluimna, 

n.m 

1G.2S 

Oxide  of  Iron, 

7.5 

S^        fl 

Oxide  of  Manga^ 

■ 

nese. 

OM 

^ 

Losa, 

1,5 

2.SS             ] 

100 


100 


Klaprothf  Beit-  b,  ii.  s.  32,  &  38. 

GcQ^mstk  and  Geographic  Sittta&iom. 

Europe.^lt  was  first  found  in  the  vidnity  of  Vesuvius, 
where  it  still  ocx^ura  in  considerable  abutidanee,  in  tinalter* 
©d  ejected  rocks,   coni|K>fted  of  granular  limestone,  mica, 
hornblende,  melanite,  garnet,  quartz,  cpidote,  felspar,  cW^fe^ 
rite,  and  specular  Iron-ore.  ^M 

These  rtxrks  are  supposed  to  be  part  of  the  primttivt 
mass  in  which  that  celebrated  volcanic  mountain  is  situated i^ 
and  are  probably  disposed  in  beds.  ^H 

The  rare  blue  variety  is  found  at  Souland,  m  Tellemark^ 
in  Norway,  along  with  a  hard  peach-blossom  coloured  mi- 
neral named  Tkuliit*. 

Other  varietii^  occur  in  small  irregidar  veins  traver^ng 
gneiss^  in  the  vicinity  of  Monte  Moro,  eastward  of  Monte 
Rosa ;  and  in  a  rock  nauied  Testa  Cian^a,  in  the  Plain  of 
Musa  in  Piedmont,  in  veins  traversing  serpentine.  Beau« 
tiful  transparent  oil-green  varieties  are  found  at  Corhas- 
fiiera  in  Piedmont ;  brown  varieties,  in  talc-slate  in  the  di- 
strict 


yt  Ms  Heuknd  lufonui  me  is  alio  io^toA  in  Gi^isixiAnd. 
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firict  of  Balme  in  Piedmont  *.  In  large  cjystalfl  upoa 
Mount  St  Gothard ;  and  near  PitigUano  in  the  district  of 
Sienna.  In  gneiss,  along  witii  Jiomblende,  pretnoiis  gar- 
net, and  magnelic  ironstonej  at  San  Lorenzf)  in  Spam/  In 
Ireland,  (according  to  my  friend  and  pupil  Dr  Fitton  •f-)^ 
it  occurs  at  Kilmnclagh  in  priraitive  country,  in  a  rock 
composed  of  garnet^  quartz  and  fekpar  i  also  at  Donegal, 
in  a  rock  comfK)^  of  quartz,  granular  limestone,  and  a 
fibrous  substance  supposed  to  be  tremoiite. 

jrfm.— It  occurs  in  Kamscliatka,  at  the  nioiitli  of  tlie 
rivulet  Achtergada,  which  flows  into  the  Wilui,  in  a  pale 
gteenish-grey  coloured  steatite,  which  contains  crystallized 
liuignetie  ironMone ;  al^  in  serpentine^  and  in  a  rock  com* 
posed  of  chltirite  and  calcareous-spar  |, 

At  Naples,  it  is  cut  into  ring-stonDs,  and  is  sold  nndet 
Tarious  names ;  thij  green-coloured  varieties  are  denommaF. 
ftated  Volcanic  Chrysolite  i  and  the  brownj  Volcanic  Hyiu 
dath. 

Obsmrvaiiom. 


1.  Distinctive  CAorocirr^*— ^j.  Between  vesu\4an  and  ^r- 
lid.     The  planes  of  garnet  are  glistening,  or  glistening  in- 
dining  to  sliining ;  those  of  vesuvimi  splendent :  garnet  is 
[Imider  and  heavier  than  vesuvian  :  the  most  frequent  forms 

of 


*  Mr  Hfulaaiti  and  Mf  J.  Matrynt  jvni/ir,  powew  [tuigmfi(;cnt  Fped* 
mens  of  the  dJ-green  vesuiriA^  Mr  M&rrfat^fl  cxiUcctioD  «f  Fledmontc^t 
AJDeinis  Is  unique. 

-f  Tfonsaciiom  af  the  Geological  Societj,  voL  i  p,  ST*. 

Z  TbiA  rarkt^  ba«  t^u  d«fcribe4  uader  the  &un«  fifl^mt^ 
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e£N*  10<  MARKET. 


EAR1 


fif  garnet,  are  the  gamet  dodecaliedroii  and  leucitje  figure 
jicither  of  which  occur  in  vc^uvian ;  gsunet  is  not  so  transpit* 
Tent  as  vesuvian :  lastly,  gamet  is  not  so  fuaihle  as  vesuvi- 
an,  and  >nt'lds  rather  a  black  sccina  than  a  translucent 
glafis,-*^.  Between  vcsuvian  and  ztrcori*  The  pyramid  of 
zircon  is  &Ulcr  iiian  that  of  vesiivian,  and  is  uiueli  naare 
frequent ;  axitl  zircon  is  harder  and  heavier* — c.  Between 
vesuviao  and  dirymlHe^  Chrysolite  is  distinguis]ied  from 
veifiu^ian,  by  colour,  form,  greater  transparency,  supe- 
rior internal  lustre  and  kind  of  fracture*-^.  Between  vesu- 
vian  and  Bro^Ulmh  tourmaline,  Brazilian  tourmaline  dif-^ 
fers  from  vetiuvian  in  colour,  and  by  its  becoming  electri- 
cal by  ]icating,  which  is  not  the  case  with  vesuviim^  this  h^ 
ter  mineral  showing  electrical  properties  only  by  friction*^ 

2.  It  has  been  dcscrilied  under  a  variety  of  RameS|  fli 
Volcanic  Schorl j  Chrysolite,  Hyacinth,  and  Topaz.  Wer- 
jaer  first  eatabli^ihed  it  as  a  distiiK^t  spedes^  and  gave  it  i^ 

(]present  name. 

3,  The  Peridote  Idocraae  of  Bonvoian,  which  is  lbun< 
in  the  Alps  of  Musa  in  Piedmont,  along  with  garret  in 
pentine^  is  a  vaiicty  of  vcsuvian* 


iti 

I 


Secofid  .^nhspede&* 

JEgeran  *• 

Eg^rouj  Werner. 

Eternal  Ckaracicrs> 
The  colour  is  reddish^bruwnt  sometimes  passing  into  lU 
Ter-brown.  w 


'  £§tranr  from  Eger  in  Botiemkt  whert  it  i\  found* 
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[StAtf.  2.  Bgenuu 

It  occurs  massive,  and  sometimes  crystallized,  in  rectan- 
gular four-aded  prisms,  with  cylindrical  convex  lateral 
jdanes.  The  prisms  are  \(mg,  and  deeply  longitudinaUj 
streaked. 

It  occurs  in  thin,  and  very  thin  distinct  concretions, 
which  are  scopiform  ex*  promiscuous,  and  collected  into 
]srge  angulo-granular  concretions. 

Externally  it  is  shining ;  internally  glistening  and  Ahu 
ing,  and  lustre  vitreous,  slightly  inclining  to  resinous. 

The  cleavage  is  twofold,  in  the  direction  of  the  sides  of 
the  rectangular  prism. 

The  fracture  is  uneven,  pasong  into  small  and  imper* 
feet  conchmdal. 

It  is  feebly  translucent  on  the  edges. 
■  It  scratches  felspar,  but  not  quartz. 

It  is  brittle. 

Specific  gravity  3.S94;  Breiihaupi. 

Chemical  Character, 
Before  the  blowpipe  it  melts  into  a  black  scoria. 

Geognostic  and  Geographic  SittuUions. 

It  occurs  at  Haslau  near  Eger  in  Bc^emia. 

It  is  generally  associated  with  quartz  and  calcareous 
spar,  sometimes  also  with  garnet,  or  with  asbestous  tremo- 
iite,  and  is  contained  in  a  bed  of  felspar  and  hornblende^ 
subordinate  to  micarslate. 

TMri 
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T^ird  Sfibspecies, 
Gehlenite  *, 


GcUenit,  Tvchs,  in  Brocehi,  Uber  das  Thai  Fassa.-^-Stylbbat, 
Brekhattfiif  In  L^onhard'a  Tmchenbuch* 


£xkrnai  Charaeters, 

Its  colours  are  olive-green  inclining  to  lectc-green^ 
gj*een,  liver-brown,  greeiiisii-grcy,  and  greenisli-wliite. 
the  colours  are  muddy. 

It  occurs  crystaUized  in  rectangular  four-^ded  prisms, 
which  are  so  short  as  to  appear  as  tahles.  The  planes  arc 
rough  and  dull,  or  very  feebly  gliuunering. 

The  crystak  are  small  and  very  small^  and  icldoni 
middle  sized ;  are  superimposed,  or  on  one  another ;  and 
sometinieB  imbedded  in  calcareous  spar. 

Internally  glistening ;  often  nearly  dull,  and  intermediate 
between  resinous  and  vitreous. 

The  cleavage  tlireefold  and  rectangular ;  but  very 
perfect 

The  fracture  fine  splint e^)^ 

Is  strongly  translucent  on  the  etlgea ;  or  nearly  opaque 

It  is  rather  easily  irangible. 

It  is  harder  tlian  felspar ;  but  not  so  hard  a3  quart?* 

Specific  gravity  g.98. 

Chemical  CJtaracters, 
Before  the  blowpipe  it  melu?  into  a  brownish-yellow  trai^ 
flparent  glass,  wliich  soon  becomes  opaque  and  Bcodfor 
w  hen  acted  on  by  tlie  interior  part  of  tiie  flame* 

Geographk 


*  Gekkniie,  in  bongur  cf  Gf Men  tbe  cbcaiiit^ 
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Geographic  Situation. 
It  oocun  along  with  calcareous  ^lar  in  the  valley  of  Faft- 
sa  in  the  Tyrol. 


2.  Dodecahedral  Garnet. 

This  species  contains  nine  subspecies,  viz.  1.  Pjrreneite^ 
1 6n)ssulare,  3.  Melanite,  4.  Fyiope,  5.  Garnet,  6.  Allo- 
^^te,  7.  Colophonite,  8.  Cinnamon-stone,  9.  Helvin. 

First  Subspecies. 

Pyreneite  *. 

Pyreneit,  Werner. 

External  Characters. 

Its  colour  is  greyish-black. 

It  occurs  massive,  and  crystallized  in  the  form  of  rhom* 
boidal  dodecahedrons. 

The  crystals  are  small,  all  aroimd  crystallized,  and  im- 
Ixdded. 

Externally  it  is  glistening,  inclining  to  shining,  and  me- 
^tallic-like. 

Internally  it  is  glistening  and  vitreoiis. 

The  fractiure  is  small-gnuned  uneven. 

The  fragments  are  indeterminate  angular,  rather  sharp- 
<dged. 

It  is  opaque. 

It  is  hard. 

Specific  gravity  2.600  ?  Raymmd, 

Chemical 

'^'■'  'J  '. '  • ' '    ' 

•  So  nffmed  fhnn  the  Pyrenees,  where  it  oocttrh 
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Chemical  CharacUrs. 

It  loses  its  colour  before  the  blowpipe, 

intumesces 

melu 

with  great  ease  into  a 

yellawish^grecn  vesicular 

meL 

ConsiUueni  Paris. 

Silica^ 

• 

43           i 

b 

Alumina, 

m 

16 

I 

Lbne, 

-     - 

SO          i 

1 

Oxide  of  Iron, 

^ 

16          J 

1 

Water, 

- 

*         \ 

m 

Taitqudtfiy  Journal  des  Mines,  N*  44,  p,  571. 

GeogTiostk  and  Gec^aphk  Situatkms^ 
It  occurs  in  primitive  limestone  in  tlie  Pic  of  Eres- 
near  Bareges  in  the  French  P^Tenees,    The  massive  rarie^ 
ties  are  disposed  in  thin  layers,  wiUi  limestone ;  the  cry  si 
tre  bibedded  in  the  same  rock. 

Observation. 

This  subspecies  was  discovered  in  the  Pyrenees  bj 
mond. 

Second  Subspecies. 

Grossulare** 

Grossular,  Wermr. 

Orosstdar^  Stiffens,  h*  i.  s*  93.^-Ohvefignin  Grfttmt  am  Sibe* 
fien,  Khprothf  b.  iv.  s,  319*    ^^  ^«%j  TabL  p»  58.— Gro^ 

sular^ 


*  Tfa«  tiaaic  Grmiutar^  U  derived  from  the  [Ribcs]  frcissularia,  or| 
^^TTt^^tciiue  tMi  mineral  re^embka  aom«  rarkiies  of  that  froil  in  ctioaf  , 
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sular,  Jfo/f.  b.  i.  8.  479.— Gemeiner  Granat,  Haus.  Handb. 
Ik  iL8»599« 

External  Characters. 

Its  colour  is  asparagus-green,  approaching  to  mountwi- 
Sreen. 

It  has  been  iHtherto  found  only  crystallized,  and  in  the 
£[^owiiig  fonn : 

Leudte  c^stallization ;  or  the  acute  double  eight-sided 
pyramid,  flatly  acuminated  on  both  extremides  by 
four  planes ;   the  acuminating  planes  set  on  the  al* 
temate  edges  of  the  double  eight-sided  pyramid, 
^  I  The  crystals  are  middle-sized  and  small,  and  are  all 

ttound  crystallized. 
r  ^  I  "^^  planes  of  the  crystals  are  smooth. 

Externally  it  is  shining ;  internally  shining,  and  the  lustre 
is  leanous. 

The  fracture  is  intermediate  between  conchoidal  and  mir> 
even. 

It  is  strongly  translucent 
It  is  hard. 

It  is  rather  easily  fran^ble. 

Specific  gravity  3.351,  Werner — 3.372,  Klaproth,  3.600S, 
Gfr*ard.--3.662,  Blikle. 

Chemical  Characters. 

It  melts  Hke  garnet  before  the  blow-pipe,  and  into  a 

^   I  thrown  veacular  bead. 

lb 

r,    I  Constitnent 


s&K 


B^ 


m 


un 
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CmUiiumt  Parts, 

Silica, 

U           1 

Lime, 

33.50 

Aliiimim, 

8.50 

Oxide  of  Iroo^ 

1^           J 

Loss, 

'  1 

100 
Klofroih^  Beit.  l>.  iv*  j  3^. 

Geofftiostw  and  Geographic  SUna^ons* 

It  occurs  iiubeddcfl  in  small  crystalsj  along  with  ve 
Vian^  in  a  pale  gi*eeiiish*grey  claystone,  near  the  river 
lui  ill  Siberia ;  aLio  in  the  Bannat  of  Tcmeswar, 

Ohservaiioiis. 

L  This  garnet  was  discovered  in  Siberia  in  the  ye^ 
1780,  by  CounJscUor  LaKiiian ;  and  was  iii-st  mentioned  by 
Pallas^  ID  the  fifth  volume  of  tlte  Neue  Nordiischc  Bei* 
trage.  jm 

St,  In  the  centre  of  some  crystals  }x>rtions  of  tlic  matrSfl 
occur,  and  these  also  contain  nnnnte  gr^ns  of  the  grossu- 
l^e,  tlius  exhibiting  appearances  of  the  same  nature 
those  obsen'ed  in  the  leiicite  imbedded  in  trap-rocks. 


Third  Subspcdea, 

Melanite  *. 
Melanit,  Werner, 

Melanitj  Brvch,  t  i.  p.  Ipl.    /d  Retiss,  h,  ii,  th.  i.  s.  13d 
Sack,  U  th*  s.  194.   IiL  Beri,  s.  162.  M  Mohs,  h.  I  s.  76.  Id, 

Lui, 

^  Mtlanitt*  fnun  teiMf ^  Mu^k^  tb«  qdI^  c^tguf  of  thii  miaeiiL 
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[Subap,  3»  MdamU* 

LiuL  b.  i.  8.  64.-— Grenat  Melanite^  Bnmg.  t  i.  p.  397-— 
Schlackiger  Granat^  Karxten,  TabeL — Grenat  noire  emari 
giii6,  Hcmy,  Tabl.  p.  SS, — Melanit,  Sieffens,  b.  i.  8.  92. — ^Me- 
lanit,  Hoff.  b.  i.  s.  488.  Id.  Haus.  b.  ii.  s.  664.  Id.  Aiktn, 
p.  226. 

External  Characters, 

Its  colour  b  velvet-black,  which  sometimes  indines"  t« 
f;reyish-black.« 

It  occurs  in  roundish  grains,  but  most  frequently  cry- 
stallized. 

Its  regular  form  is  the  rhombcndal  dodecahedron,  trun- 
cated €»  all  the  edges. 

It  is  all  around  crystallized. 

The  crystals  are  middle-^zed  and  small. 

The  surface  of  the  grains  is  rough  and  uneven,  that  of 
the  ciystals  is  sometimes  rough  and  uneven,  but  more  fre- 
quently smooth  and  shining,  scHnetimes  approaching  to 
j^dendent.  Internally  it  is  shining,  inclining  to  glistening; 
and  is  resino-vitreous. 

The  fi-acture  b  flat  and  imperfect  conchoidal :  scxnetimes 
with  traces  of  a  threefold  cleavage  parallel  with  the  acumi- 
natiiig  {Janes  of  the  dodecahedron. 

The  fragments  are  indeterminate  angular  and  sharp, 
edged ;  sometimes  rhomboidal. 

It  b  opaque. 

Is  as  hard  as  quartz. 

It  b  rather  easily  fran^ble. 

Spedfic  gravity  S.730,  Klaproih. — 8.7,  Hausmann.^^ 
17^^-8.774,  Breithaupt'S.ldly  Vauquelm. 

CamtUuent 
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1.  tar 

Comiiiumt  Parts. 

smc4i. 

S5.5 

Alumina, 

R 

Lime, 

ms 

Oxide  of  Iron, 

^jm 

Oxide  of  Manganese* 

0.4 

Loss^ 

0.35 

100 


Klaprotli^  BeitrSge,  b*  v*  p.  I® 

Geognosiic  ami  Gmg-raphk  Situaiimit* 

It  is  found  in  a  rock  at  Frest^ti  near  Bome,  whicj 
tains  besides  meknitej  also  felspar,  veigfu%iftn,  and 
hornblende.  At  Monte  Somnia  near  Naples  it  cjcc! 
granular  limestone ;  and  m  groins  in  the  basalt  of  ] 
mia ;  and  in  the  iron-mines  a(  Swappav^ra  at  Tom 
Lapniark. 


.1 


Observathns. 

1*  Distinctive  Characters, — a.  Between  mclaniti 
precjou^i  gunwt  Red  is  the  only  colour  of  precious 
net,  and  it  exhibits  several  varieties  of  it ;  whereas  if 
black  is  die  only  colour  of  melanite ;  In  precious  { 
the  suite  of  crystak  extends  from  die  garnet  or 
boidal  dodecaliedron  to  the  double  eight^ded  pyrarai 
mimited  by  foiu-  planesj  or  the  Icucite  form ;  wlierei 
joielanite  has  but  one  figure*  which  is  die  rhomlmdal 
oahedron  truncated  on  its  edges.  The  internal  lustre  c 
pons  garnet  U  vitreous,  that  of  melanite  resino-vitreoug 
rious  garnet  alternates  from  transparent  to  translucent 
lanite  is  opacjue:  precious  garnet  scratches  c^uartz 
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cadily    than  melanite;  and  the  specific  gravity  of  pre- 
cious garnet  is  4.2,  that  of  melanite  only  3.7.-6.  Between 
melamte  and  common  garnet.     The  colours  of  common 
gurnet  are  green  and  brown,  colours  that«do  not  occur  in 
melanite :  conunon  garnet  occurs  most  commonly  massive, 
melanite  never ;  the  suite  of  crj'stallizaUons  of  common  gar« 
^ct  is  the  same  as  in  precious  garnet,  therefore  very  difier- 
^^t  from  melanite  :   the  fracture  of  common  garnet  is  un« 
^^en,  that  of  melanite  conchoidal :  common  garnet  occurs 
M^  granular  concretions,  which  is  never  tlie  case  with  mela- 
mte ;  and  common  garnet  is  more  or  less  translucent,  but 
*nelanite  is  always  opaque. 

Fourth  Subspecies. 

Pyrope  *. 

Pyrop,  Werner. 

^y^op,  Bwck.  t  ii.  p.  498.  Id.  Lud.  b.  i.  s.  67.  Id.  Hab.  s.  28. 
^d.  Mohs,  b.  i.  s.  97.  Id.  Lucas,  p.  265. — Grenat  Pyrope, 
^rong.  tip.  369. — Pyrop,  Karst.  Tabl. — Grenat,  rouge  de 
feu,  granuliforme,  Haiitf,  Tabl.  p.  33. — P3rrop,  Sicffens,  b.  i. 
«-  94.  Id.  Hoff.  b.  ii.  8.  521.  Id.  Haus.  Handb.  b.  11.  s.  596. 
id.  AHin,  p.  227. 

External  Cliaracters. 
Its  colour  is  dark  blood-red,  which,  when  held  between 
^  eye  and  the  light,  falls  strongly  into  yellow  f. 

Vol.  I.  K  It 


It  lued  to  be  considered  as  a  variety  of  precious  garnet,  and  was  |,     _ 
*X  known  under  the  name  Bohemian  Garnet,  from  its  occiuring  in  Bo- 
^*^"la  In  grfeat  beauty  and  perfection.     Its  name  is  of  Grcdan  origin,  from 
^^  and  CTTTofitci,  from  the  blood  or  fire  red  colour  it  exhibits  when  heI4 
*'P***Mte  tfie  light 

"t*  Pyrope  and  garnet,  when  cut  and  polished,  are  tttUy  diUliigiiSAtd 
^"'^  spinel  and  sapphire,  by  the  dark  tinge  which  their  coloun  ] 
^^Jt  U  iL  p.  MS, 
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It  occurs  in  ^mall  and  nuddle^sked  rouiidi^li  and  angu- 
lar grains. 

Its  Tustre  i&  splendent,  and  vitreo-resinaus. 

The  fracture  is  smaU,  and  perfect  coochoidal* 

The  fragments  are  indeternunate  angular^  and  sharps 
edged, 

It  is  tranb^parent,  and  refracts  double. 

It  scratches  quartz  more  readily  than  precious  gameL 

Specific  gravity  3718,  ATspro^A.— 3.714,— SJl 9,  Brrffc' 


angu-      ' 

I 


Cm^htmd  Parts. 

Silica, 

40.0 

Alumina, 

28.60 

Magnesia, 

10.00 

Lime, 

S.50 

Oxide  of  Iron, 

16.S0 

0.S5 

a.oo 

L06S, 

1.S5 

lOOJS 
Klaproihj  B.  v.  s.  171. 

The  Enagne&ia  which  it  contains  distinguishes  it  in  a  < 
mical  view  from  precious  garnet.     The  richness  of  its  i 
colour  is  conjectured  to  be  owing  to  the  chromic  acid* 

Geognostk  SHnaiton, 

It  occurs  imbedded  in  trap-tuff,  wacke,  cky stone  \ 
«erpentme. 

Geographic  SUuaiimi. 

In  trap-tuff  at  Ely  in  Fifeshire;  and  in  clayslone  in  Ctun* 
Meronitz  in  Bohemij^  imbedded  in  trap-tuff  imd 

wack^ 
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Wacke ;  also  in  alluvial  soil,  formed  from  th^se  rocks  by  de- 
composition, where  it  is  associated  with  sapphire,  zircon, 
tnelanite,  oUvine,  and  iron-sand.  At  ZoebUtz  in  Saxony  it 
i«  imbedded  in  serpentine. 

Use, 

This  beautiful  gem  is  employed  in  almost  every  kind  of 
jewellery,  and  is  generally  set  with  a  gold  foil.  The  best 
way  of  cutting  it  is  en  cdbochon^  with  a  row  or  two  of  small 
facets,  roimd  the  girdle  of  the  stone.  When  cut  in  steps, 
the  colour  appears  too  d^^,  but  when  en  cabochony  it  dis- 
plays a  bright  and  rich  blood-red.  The  small  and  very 
small  grains  are  pounded,  and  used  in  place  of  emery,  in 
cirtdng  softer  stones* 

Observations. 

1.  DisUfncAve  Characters. — ^Between  pyrope  and  pre- 
cious garnet.  Precious  garnet  possesses  a  considerable  co- 
lour suite;  pyrope  but  one  colour,  which  is  bloodoied: 
precious  garnet  occurs  crystallized,  which  is  never  the  case 
with  pyrope :  the  internal  lustre  of  precious  garnet  is  shin- 
ing ;  that  of  pyrope  is  splendent :  precious  garnet  exhibits 
several  varieties  of  fracture ;  pyrope  b  only  conchoidal ; 
precious  garnet  refracts  single ;  pyrope  double :  precious 
garnet  is  softer  than  pyrope,  and  has  a  higher  specific  gnu 
vity :  and,  lastly,  pyrope  contains  10  per  cent,  of  magnesia, 
an  earth  that  does  not  occur  in  precious  garnet  ^  and  it  is 
more  difficultly  fusible 

K3  Fi/ih 
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Fifih  Subspecies. 
Garnet  *. 

This  subspecies  is  divided  into  two  kinds,  viz.  Preckwr 
Garnet  and  Common  Gramet. 

FirHKincL 

Precious  Garnet. 

Edler  Granat,  Werner. 

Carbunculus^  Plin,  Hist  Nat  xxxvii.  7.  1.  25.  (in  part)— Gra^ 
natus,  WalL  t  i.  p.  262.— Grenat,  Rom^  de  LuU,  t  ii.  p.  Sl6. 
Id.  Bom,  t  i.  p.  147. — Oriental  Garnet,  Kirw.  vol.  L  p.  258- 
—Edler  Granat,  Emm.  b.  i.  s.  358. — ^Almandin,  Karsi.  TabeL 
— Grenat,  Heaiy,  t  ii.  p.  540. — ^Le  Grenat  noble.  Brock,  t  L 
p.  i93..-«Almandin,  Reuss,  b.  i.  th.  i.  s.  69--— Edler  Granat, 
Lud.  b.  i.  8.  64. — ^Abnandih  Granat,  Suck.  Ir  th.  s.  178.— 
Edler  Granat,  Bert.  s.  271.  Id.  Mohs,  b.  i.  s.  79— Grenat, 
Lucas,  p.  46. — Grenat  noble,  Btxmg.  t  i.  p.  395y — Grvnat, 
Brard,  p.  123.^ — Garnet,  Kid,  vol.  i.  p.  147. — Grenat,  Haiiy, 
TabL  p.  83.— Edler  Granat,  Steffens,  b.  i.  s.  84.  Id.  Hoff.  b.  i. 
%,  492.-»Almandine,  Haus.  Handb.  b.  ii.  s.  5Q5.  Id.  Aildn, 
p.  225. 

External  Characters. 

All  the  colours  of  this  gem  are  dark-red,  which  general- 
ly fall  into  blue;  the  principal  colour  is  columbine-red, 

which 

*  This  gem  was  named  «in^«$  by  the  Greeks,  and  bj  tbe  Bomani  Cor- 
I,  ctrbuncle,  (fh>ni  car6o),  because  it  was  said  to  shine  in  the  dark 
a  gjbwiog  coai.     But  tbe  ancients  included  under  the  name  CarhvneulMt 

of  ruby  and  spinel.    The  name  Gamet  is  of  comparatively  mo* 

tag  flnt  mentioned  by  Albertoa  Magnui. 
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irtuch  passes  into  cherry-red,  brownish-red,  and  blood-red, 
and  it  appears  even  to  pass  into  hyacinth-red. 

It  occurs  very  seld(»n  massive,  sometimes  disseminated, 
and  in  angular  pieces,  but  most  commonly  in  roundish 
gnuns,  and  crystallized,  in  the  following  forms : 

1.  Rhomboidal  dodecahedron^  which  is  the  primitive 

figure.     Fig.  66.  PL  8.  ♦. 
^.  Rhomboidal  dodecahedron,    truncated  on  all  the 
edges  f.     Fig.  58.  PL  3. 

5.  Acute  double  eight-sided  pyramid,  in  which  the  la- 

teral planes  of  the  one  are  set  on  the  lateral  planes 
of  the  other,  .and  the  summits  deeply  and  flatly 
acuminated  with  four  planes,  which  are  set  on 
the  alternate  lateral  edges.  It  is  the  form  of  the 
mineral  named  Leueite ;  hence  is  often  named  the 
Leudte  form.  Fig.  67.  PI  3.  J. 
4.  The  preceding  figure,  in  which  the  ^ht  acute 
an^es,  fcnrmed  by  the  meeting  of  the  acuminating 
and  lateral  planes,  and  the  alternate  angles  on  the 
common  basis,  and  all  the  edges  are  truncated. 
Tig.  60.  PL  8. 

6.  Rectangular  four-sided  prism,  acuminated  with  four 

planes  set  on  the  lateral  edges. 

The  surface  of  the  grains  is  generaUy  rough,  uneven,  or 
granulated ;  that  of  the  crystals  is  almost  always  smooth, 
cmly  the  lateral  and  acuminating  planes  of  the  leudte  form 
are  delicately  streaked  in  the  direction  of  the  longer  dia- 
gmial. 

The 

*  Grenat  primitif  of  HaUy.-Rom^  de  Ufle,  t.  IL  p.  321.  Tar.  1.  PL  i. 
fif.  lOS. 

i  QtmtX  trapcMidal,  HtMj^JB^mai  de  Lisle,  p.  3S7.  w.  Ul,— 1(ML 


ISO 
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The  rliomboidal  d(>die«!ahedr0n9  occur  from  very  krge  to 
very  ^iDail ;  the  other  formB  are  middle-sized,  smaU|  and 
very  small 

The  crystals  arp  always  all  around  cr^'Btailized,  aiid  the 
grains  iml*edded  ;  they  are  generally  single,  seldom  collected 
in  gtoupes. 

Externally  the  lustre  of  the  crystals  and  grains  is  glis- 
tening; inlernalty  it  is  shining^  bordering  cm  ^lendent; 
and  is  vitreous^  iocliniug  slightly  to  iTcsinous, 

The  fracture  is  more  or  Icrs  conchoidal^  which  «Duifitime& 
passes  into  coai-se  and  Bniall-grained  uneven.  Rarely  an 
imperfect  i^ixfold  cleavage  is  to  be  observed  ^,  ^M 

The  fragments  are  indetenniiiate  angular,  and  more  «^ 
less  sharp^ged. 

It  sotnetimes  occurs  in  lamellar  distinct  concretions  f*    H 

It  alternates  from  eonipletejy  t  ran  parent  to  translucent^ 
according  to  die  kind  of  fracture  |,  and  refracts  single. 

It  Ecratchegt  qutu'tz,  but  does  not  affect  topaz. 

It  is  brittle. 

It  is  raUier  difficultly  frangible. 

Specific  gravity,  4,230,  ^Vcrtm-, — 1,085,  Klaproih.^ 
4,S5^  KarMem^.mS,  Brusm.—i.imB^  ^a%.^.964^ 
— 4.U2,  BrdtfmypL 


I 


*  Tbe  cfifiehoidol  vatietj  hii^  tht.'  gne&tc&t,  and  the  coaiTC*gramed  unerca 
the  least  lustre* 

^  The  dkUAct  cojrcrciit>iut  occur  mo^i  fre(|uenUj  in  tbe  gamrt  tjiQn 

*  Tbe  UaDf'pareQl  varieties  ftt^  often  impure  in  the  middles 
§  After  Zircon  1  ft  h  th«  btftvk«t  of  Ibo  prcdous  iloncfl- 
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ConHUucfa  Paris. 

SiBet,       .        S6.78 

Silica.        -        86 

Silica,         .        39.66 

Atendiit,            27.25 

Alumiiui,            n 

Alumiiia,             19.66 

QHdeoflram    36.00 

Lime,          -        3 

Black  oxide  of 

^•ngaDcie»          a25 

(hddeoflnm,    41 

Iron,                39.68 

loK,                   a75 

Oxide  of  Man. 

lot 

gancK,             1.80 

100 

FoMfifiliiu 

X&i^niig^b.  iL 

f.26. 

loaso 

£erse2tM,  in  Afhand^ 
lingar,  ToLiT.p.385. 

Chemical  Character. 

jBefore  the  blowpipe  it  melts  pretty  easily  into  a  black 
flporiaor  enamel. 

GeognosUc  Situation. 
It  ix^eMrs  imbedded  in  priznitiye  rocks ;  most  frequently 
in  fnkflr^lnfp?  cblorite^te,  and  gneiss,  less  frequently  in 
gmnite,  quartz-rock,  bomblende-rock,  primitive  ^greenstone 
and. serpentine.  Primitive  metalliferous  beds,  such  as  those 
<if  ironslone  and  of  cobalt,  occaaonally  contain  crystals  of 

Geographic  Situation. 

jEiffiQpe.— *In  Scotland,  it  occurs  in  Perthshire,  Abei^ 
deenahire,  Invemess-shire,  Ross-shire,  Sutherland,  the  out- 
«r  range  of  the  Hebrides,  as  Harris  and  Lewis ;  and  in  se- 
veral of  the  Shetland  islands,  as  Mainland  and  Unst 

Upon  the  Continent  of  Europe,  it  occurs  in  Norwaj^ 
Lapland,  Sweden,  Saxony,  Bohania,  Silesia,  Switzerland^ 
Stiria,  the  Tyrol,  Salzburg,  Hungary,  and  France. 

Ana. — It  is  foimd  in  many  parts  of  Siberia,  also  in  Ar- 
menia, Pegu,  and  Ceylon. 


Afrim^'^^T^xhiopiaL  mid  Madagascar.  ^^ 

j^ira^ri  ca*-^GreenlaJiil,   Unit^  States,  Meidoo,  Bfaspt" 


and  ChilL 


Um 


4 

resent 


This  bcautiitd  gem  is  not  so  highly  valued  at  preseiii 
as  it  was  a  century  ago.  The  larger  kinds  are  used 
as  ring-stones,  and,  after  cutting  and  paibhjng,  aare  set  ei- 
ther au  Jour,  or  are  provided  with  a  ^Uver  or  violet-blue 
foU  *.  When  facet-cut,  on  account  of  the  deepness  of  its 
colours,  it  is  generally  formed  into  tjiin  tables,  wliich  are 
^aquently  hollowed  out  on  tlieir  under-^de.  Cut  stones 
of  this  description,  when  skilfiJly  set  with  a  bright  ^ver 
foil,  have  been  sold  as  rubies.  The  smaller  kinds  are  used 
for  necklaces,  ear-droj)^  and  bracelets^  Many  fine  pieces 
of  engraving  have  been  executed  on  this  mineral.  In  the 
National  Museum  in  Paris^  there  are  several  beautiful  en- 
graved garnets,  and  among  others,  a  very  fine  head  of 
Louis  XIII.  One  of  the  finest  engraved  gamete  is  that 
executed  by  Uic  celebrated  artist  Cali,  in  the  posseasiciti 
Xiord  Duncannon,  which  represents  the  Dog  Siriusv 

Crystals  sometimes  occur  the  me  c£  i  fist,  or  even 
larger  ;  tliese  are  cut  into  small  vases,  which  are  veiy  high- 
ly valued,  particularly  if  tJiey  arc  free  of  flaws,  and  posseag 
a  good  colour,  and  considerable  degree  of  tranapareticy. 

Some  varieties  of  ganiet,  when  cut  in  a  particular  man- 
ner, reflect  a  star  of  fiaur  ray*.  They  are  tuuch  prized, 
itud  are  someiimes  sold  under  tlie  naiiie  AvcpUurine  gar* 
fir/. 

The 


1 


The  ftilvtr-foO  Is  montioDcd  hj  Tiiajt  m  h\&  Hlfft.  KaW  lltitST. 
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The  coarser  kinds  aire  used  as  emery,  for  polishing  other 
inmerals ;  for  this  purpose,  they  are  previously  repeatedly 
heated  and  quenched  in  water,  reduced  to  powder  in  an 
Utm-mortar,  and,  lastly,  diffused  through  water,  poured 
Uito  other  vessels,  and  allowed  to  settle,  in  order  to  obtain 
«ui  uniform  powder.  In  this  state  it  is  known  to  artists  by 
tile  name  of  r^  emery. 

This  gem  is  successfully  imitated  by  the  following  conu 
pwition,  which,  when  well  and  judiciously  cut  and  polish- 
ed, equals  the  garnet  in  lustre  and  transparency : 

Purest  white  glass,  S  ounces. 
Glass  of  antimony,  1  ounce. 
Powder  of  Cassius,  1  grain. 
Manganese,  1  grain. 

The  garnets  of  commerce  are  imported  from  Brazil, 
Ceylon^  and  Pegu.  Those  of  Pegu  are  the  most  highly 
valued. 

Observaiicns. 

1,  Distinctive  Characters. — ^Between  precious  garnet  and 
common  garnet.  Brown  and  green  are  the  most  common 
cdours  of  common  garnet,  but  red  is  the  only  colour  of 
I.  precious  garnet :  the  lustre  of  common  garnet  is  resino-vi- 
treous  and  ghstemng,  but  that  of  precious  garnet  is  vitre- 
ous, slightly  inclining  to  rennous,  and  is  shining  inclining 
to  splendent :  the  fracture  of  common  garnet  is  fine-grained 
uneven,  that  of  precious  garnet  conchoidal :  common  gar- 
net is  only  translucent,  whereas  predous  garnet  is  semi- 
transparent,  and  transparent:  common  garnet  occurs  in 
granular  concretions,  precious  garnet  never :  common  gar- 
net is  usually  small,  and  very  small,  seldom  middle-sized, 
whereas  precious  garnet  is  sometimes  large,  and  often 
middle-sized :  common  garnet  has  a  spedfic  gravity  of  S^T^ 

that 
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that  of  prmom  garnet  is  4.2.-p^»  Between  dodecahedri 
gantet  and  dodccalwdral  zircon.     If  the  dodecahedral  gar^- 
[i€t  be  viewed  as  a  sL\*sideil  prism ^  the  dodccahedral  :^rc€ 
will  appear  m  a  four-sided  prisei ;  aiid  in  tlie  gartiet,  ^^^ 
adjacetii  planes  meet  under  angles  of  1^0^$  but  in  the  ^- 
con  under  angles  of  IM**  12',  and  117^  54'. 

2,  Karsten  considers  precious  garnet  as  a  distinct  i 
and  places  it  in  hb  system  between  :£ircxjn  and  garnet,  un — 
der  the  name  Mm&ftdifie;  be  considering  it  as  Identical 
with  the  alabandicus  (Pliny,  Hist  Nat,  Hb.  Kxxvii,  sect^ 
25,)  of  tile  ancients. 

3*  The  precious  ^met  is  sometimes  named  Syrian  Gar-^ 
net,  not  from  Syria,  but  from  Syrian,  a  town  in  Pe 
now  destroyed,  where  it  was  met  with  in  great  beaut 
Some  naturalists  maintain   that   Syrian  is  from   sorantt^ 
which  sigtiiiies  a  red  stone^  and  not  from  Syrian. 


Secoftd  Kind, 

Common  Garnet* 

Ganeiner  GraJiat^  Werner. 

Le  GrenAt  eotnmim^  *Brock  t  h  p.  198<*— Gramt,  RmM,  b.  i£ 
th*  K  s.  7g. — Geineiner  Granat^  Suck  ir  th.  «.  18K  Id.  Bert 
«.  160-  id.  Lud,  h.  I  s.  65*  M  Mohs,  h.  I  s.  85.^Gr 
commuii;  Brvn^,  t,  L  p,  396*— Grenat  IjTun,  rougeatrej  vc 
atre,  &c-  Hmy,  TabL  p.  SS. — Gemelner  Granat,  Sieffem^h/h 
»-^87•  Id.  Hof,  b.  i.  9.  503,  Id.  Ham.  h.  ii.  s.  599.- 
tnon  Garnet,  Aikitt^  p.  225. 


Ejriernal  ChiwacterM. 

Brown  and  green  are   its  most  common  eolours. 
\m>Wii  it  occurs  liver-brown,  yellow]sh-br0wn^  and  redd 

Wown, 
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brown ;  and  of  green,  blackish-green.  From  liver-brown  it 
passes  into  olive,  jnstachio,  blackish  and  leek  green,  and 
fifom  this  even  into  mountain-green :  from  yellowish-brown 
^t  passes  into  isabella  yellow:  from  reddish-brown  into- a 
middle  colour  between  hyacinth  and  blood  red:  from 
llackish-green  into  greenish4)Iack.  In  many  specimens 
different  colours  occur  together. 

It  occurs  most  commonly  massive,  but  never  in  grains  or 
•angular  pieces :  Sometimes  crystallized,  and  possesses  all 
the  figures  of  the  precious  garnet. 

The  crystals  are  never  above  middle-sized,  and  seldom 
occur  imbedded  and  idngle,  but  are  generally  superimposed 
and  aggregated  in  druses. 

The  surface  of  the  rhomboidal  dodecahedron  is  smooth, 
but  the  lateral  and  acuminating  planes  of  the  leucite  form 
are  streaked  in  the  direction  of  the  longer  diagonal. 

It  occurs  in  small,  and  fine  angulo-granular  distinct  con- 
cretions, which  sometimes  pass  into  coarse  granular. 

The  lustre  is  sometimes  shining,  sometimes  glistening, 
very  rarely  splendent. 

Internally  the  lustre  is  glistening,  seldom  shining,  and  is 
intomediate  bet¥reen  resinous  and  vitreous. 

The  fracture  is  fine-grained  uneven,  sometimes  slightly 
'bclining  to  imperfect  conchoidal,  or  to  splintery. 

The  fragments  are  indeterminate  angular,  and  not  parti- 
cularly sharp-edged. 

It  is  more  or  less  translucent ;  the  black  nearly  opaque. 

It  is  a  little  softer  than  precious  garnet 

It  is  rather  difficultly  fhm^ble. 

Specific  gravity  ,8.767  to  8,764,  FTm*^.— 3.668, 8.664> 
Kariten. — 3.69^  Hausmann. 

Chemical 
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Chemical  Character. 

It  melts  more  easily  before  the  blowpipe  than  pruiu  ^i 
garnet 


CanHi 

tuent  Parts. 

Silica, 

m. 

88.0 

Alumina, 

- 

20.6 

Magnesia, 

- 

00.0 

Lime, 

. 

81.6 

Iron, 

" 

10.5 

100 

Vouquelin  in  Hatiy's 

Traits,  t.  ii.  p.  548. 

Geognostic  Situation. 

It  occurs  massive  or  crystallized,  in  drusy  catties,  m 
beds,  in  mica-slate,  clay-slate,  chlorite-slate,  and  primi- 
tive-trap, where  it  is  accompanied  by  different  ores,  as 
magnetic  ironstone,  red  ironstone,  magnetic  pyrites,  com- 
mon iron-pyrites,  arsenical  pyrites,  copper-pyrites,  vitre- 
ous copper-ore,  blende  and  galena,  and  by  various  earthy 
nunerals,  as  actynoBte,  hornblende,  epidote,  augite,  ooc- 
oolite,  tremolite,  and  schaalstone.  It  sometimes  also  tornm 
the  whole  mass  of  beds.  It  also  occurs  imbedded  in  ser- 
pentine. Humboldt  mentions  it  as  occurring  in  verns  ia 
Mexico. 

Geographic  Situation. 

£icrtyf,— According  to  Dr  Fitton  and  Mr  Stephens,  it 

oocun 
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^KJcurs  at  Kilranelagh  and  Donegal  in  Ireland*     Upon 
tile  Continent,  it  occurs  at  Arendal  and  Dranmien  in  Nor- 
W^ay,  where  it  is  accompanied  with  granular  limestone, 
Common  quartz,  felspar,  au^te,  hornblende,    mica,  axi- 
nite,  and  apatite ;  less  frequently  with  epidote,  coccolite, 
sc^polite,  and  fluor-spar.     At  Kemi,  in  Rusdan  Lapland, 
ill  chlorite-slate.     In  Sweden,  it  occurs  in  beds  in  mica- 
alate  at  Langbannshytta  and  Sunnerskog ;  it  is  also  found 
at  Dannemora,  Fahlun,  and  Garpenberg,  in  Sweden.     It 
cxxnirs  in  several  places  in  the   Saxon  Erzgebirge,  as  at 
Berggiesshiibel,  along  with  brown  blende,  calcareous-spar, 
and  copper-pyrites ;  at  Breitenbrun,  with  quartz,  common 
actynolite,  and  magnetic  ironstone;  and  at  Geier,  along 
with  quartz,  hornblende,  conunon  iron-pyrites,  and  mag- 
netic ironstone,  also  mixed  with  quartz,  brown  blende  and 
copper-pyrites ;  at  Hohenstein,  Kupferberg,  Presnitz,  &c. 
in  Bohemia;  Moravia;  in  the  Boberthal  in  Silesia,  in  a 
bed  along  with  calcareous-spar,  actynolite,  quartz,  mala- 
chite, and  copper  and  iron  pyrites ;  at  Dobschau  in  Hun- 
gary, in  dodecahedral  crystals,   imbedded  in  serpentine. 
The  ejected  masses  of  Monte   Somma,  near  Vesuvius, 
which,  as  formerly  mentioned,  are  compounds  of  granular 
fimeatone,  mica,   felspar,  vesuvian,  &c.   contain  commcm 
garnet     Sometimes  it  occurs  in  small  imbedded  crystals, 
sometimes  in  mas^ve  portions  of  a  reddish-brown  or  hya- 
dnth-red  colour,  disposed  in  granular  concretions,  which 
occasionally  pass  into  crystals.     The  crystals  are  generally 
of  a  hyacinth^red  colour,  and  transparent     In  the  masnve 
varieties,  imbedded  crystals  of  vesuvian  are  sometimes  met 
with.      The    reddish-brown    and    hyacinth-red    garnets, 
which  are  intermediate  between  precious  and  common  gar- 
net, 

^  TnuMctioiitf  of  the  Geological  Sodetj,  voL  i. 
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net,  occur  in  beds  along  with  actynolite,  and  other  m; 
I  tals,  in  Csiiinilim^  Stiriaj  BajTeuthj  also  ooar  Disetitis 
*  Switiicrland, 

Aem.^Sew  Hoi]  and* 

Use. 

On  accoimt  of  its  easy  fusibility  and  richness  in  iron,  ll 
is  frequently  employ txl  as  a  flux  in  smelting  rich  iron-ores^ 
and  as  an  addition  to  poor  ores.  In  some  coim tries  it  is 
named  Green  Iron-ore,  and  Green  Iron-garnet.  It  i»  sel- 
dom cut  or  poh^hed  for  oniamcntal  purposes,  hut  is  occa-* 
iionally  used  by  lapidaries  hi  [ilace  of  emery  for  cutung 
minerals. 


1 


Obscrvafions. 

!•  It  is  distinguished  from  the  prmom  gnmet  by  i 
lour,  degree  of  transpai-ency,  lustre,  kind  of  fracture,  di- 
fttinct  concretions,  dnises,  aggregation  of  cryfetals,  specific 
gravity,  occurring  in  beds,  and  very  rarely  imlicdded* 

2,  The  mineral  named  Topazollte  by  Boiwoidiij  and 
wliich  is  found  at  JMussa  in  Piedmont,  is  a  variety  of  garnet 
intermediate  between  precious  ajid  connnon,  bat  mot«  j 
clined  to  the  precious.  The  Hi/Qclnih  Garnet  is 
variety  ot  common  garnet. 


Sitih  Sub&pecUs^ 

Allochroite  *♦ 

AUocliroit,  Werner, 

Allochroit,  Datulraiht^  Joiim,  de  Phys.  t  51.  p.  235.  W. 
t.  ij.  p.  553,  M  Reuss^  b.  ii.  th.  ii.  s.  478 


w  The  Eiatnc  Aitachrmte  giycii  to  iMi  miiieivi  is  derived  from  Ibe  Greek, 
(fMnc  mi  )£i*^)t  ^^  rcTer*  Xq  jU  chttng^  of  eolour  bcfaie  the  bloirpfpcw 


f 


/<2.  iSttc*.  Ir  th.  s.  716.  Id.  Bert.  8.  l63.  /d  L«ca«,  p.  330. 
Id.  Bnmg.  t  i.  p.  401.  Id.  Brard,  p.  599. — Splittriger  Gra- 
nat,  KarH.  Tabd.— AUochroit,  Hauy,  TabL  p.  57.  Id.  SUffens, 
b.  L  s.  98.  M  Hoff.  b.  i.  s.  512. — Dichter  Granat^  Haus. 
Handb.  b.  ii.  s.  601.^— Allochroit^  Aikm,  p.  9.^. 

External  Charackrs. 

Its  moBt  frequent  colours  are  greenisb-grey  and  yellow- 
ish-grey ;  and  both  incline  much  to  brown,  and  therefore 
iodine  sometimes  to  liver-brown,  sometimes  to  olive-green, 
and  pass  into  a  colour  between  asparagus  and  oil  green. 
Sometimes  several  colours  occur  together. 

It  occurs  massive. 

Externally  it  is  glimmering ;  mtemally  glimmering,  rare- 
\j  glistemi^,  and  the  lustre  is  resinous. 

The  fracture  is  sometimes  small-gndned,  uneven ;  some- 
times even,  or  even  passing  to  flat  conchcndal. 

The  fragments  are  indeterminate  angular,  and  rather 
Uunt-edged. 

It  is  feebly  translucent  on  the  edges. 

It  gives  sparks  with  steel,  but  does  not  scratch  quartz. 

It  is  rather  easily  fran^ble. 

Spedfic  gravity  3.676,  Dandrada.—S.B8,  Brard.-^M^ 
Br(moniaTi.—S.6S7j  Blode. 

Chemical  Characters. 

According  to  Vauquelin,  it  is  frisible  without  addition, 
bef<»re  the  blowpipe,  into  a  black,  smooth,  and  opaque  ena- 
md.  It  mdts  readily  with  phosphoric  salts :  if  allowed 
to  cool  slowly,  its  coloiur  is  first  reddish-yellow,  next  green, 
«id,  lastly,  a  muddy  yellowish-white  colour. 

CamMuenl 


160  GEN.  10.  6AKNET.  [cL.l.  SAETUT  j^*^'* 

Constituent  Parts. 

Saica,  -  85.  37. 

Lime,  -  30.5  SO. 

Alumina,  -  8.  5. 

Oxide  of  Iron,  17.  18.6 

Carbonate  of  Lime,  6. 

Oxide  of  Manganese,  3.5  6.S5 

Loss,  -  3.^ 

100  100 

Vauqudiuj  in  Lucas,  Tabl.  Rose^  in  Karsfeirr^^ 

p.  30.  Tabd.  38. 

Geognostk  and  Geographic  Sitttations. 

It  lias  hitherto  been  found  only  in  Viuls  iron-mine 
Drammen  in  Norway,  where  it  is  associated  with  calcareous 
spaTy  rcddisli-brown  garnet,  and  magnetic  ironstone. 

Observations. 

1.  This  mineral  was  first  particularly  described  and  na- 
med by  Professor  Schumacher  of  Copenhagen,  and  M. 
Dandrada. 

2.  It  is  distinguished  from  common  garnet,  the  only  mi- 
neral with  which  it  could  be  confounded,  by  its  lighter  co- 
lours, inferior  lustre  and  transparency,  general  appearance 
of  the  fracture,  inferior  hardness  and  weight,  and  by  its  ne- 
Ter  occurring  crystallized,  or  in  distinct  concretions. 


Seventh 
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Seventh  Subspecies, 
Colophonite,  or  Resinous  Garnet, 

Kolophonit^  Simon,  in  Joum.  f.  d.  Chem.  &  Phys.  iv.  3.  405.— 
Pechgranat^  Karst.  Tabel.  s.  32. — Grenat  resinite^  ^^uy, 
TabL  p.  33. — Kalophonit^  Haus,  Handb.  b.  ii.  s.  60S. — Colo- 
phonite^ Aikin,  p.  226. 

External  Characters. 

Its  colour  is  yellowish-brown,  which  passes  into  brown- 
ish-black, hyacinth-red,  oil-green,  and  olive-green. 

It  occurs  massive,  in  angulo-granular  concretions,  which 
are  easily  separable ;  and  crystallized  in  rhomboidal  dode- 
cahedrons, either  perfect,  or  truncated  on  the  edges. 

The  surface  of  the  crystals  appears  as  if  melted. 

Internally  it  is  shining ;  externally  splendent 

The  lustre  is  resino-adamantine. 

The  fracture  is  imperfect  conchoidal. 

It  is  translucent,  or  only  translucent  on  the  edges. 

Specific  gravity,  4.0,  Simon. 


ConstUiLcnt  Parts. 

Silica, 

37.00 

Oxide  of  Iron, 

7.50 

Alumina, 

13.50 

Lime, 

£9.00 

Magnesia, 

6.50 

Oxide  of  Manganese, 

4.76 

Oxide  of  Titanium, 

0.50 

Water, 

i.oa 

99.75 
Simon,  in  Joum.  de  Chem.  et  Phys.  iv.  3. 410. 

Vol.  I.  L  GecgnasHc 
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Geognostic  and  Geographic  Situations. 

It  occurs  in  beds  of  ma^etic  ironstone,  which  are  subcn*— 
dinate  to  gneiss,  at  Arcndal  in  Norway  ;  and  in  talc-slate  a^ 
Salvagnengo  in  Piedmont*.  It  is  also  found  in  the  IslandL 
of  Ceylon  f . 

Observations. 
The  Succinite  of  Bonvoisin  is  a  variety  of  Colophooit^. 


Eighth  Subspecies. 

Cinnamon  Stone. 

Eanelst^,  Werner. 

Essonite,  HaUy. 

Hiacint,  Mohs,  Joiun.  des  Mines^  n.  130.  p.  159^ — Kandsteinu 
Klap,  in  Karst.  Tabel. ;  also  in  Beit  b.  v.  p.  138.  Id.  Hwiy, 
Tabl.  p.  Cn.  Id,  Steffens,  b.  i.  s.  97.  Id,  Hoff,  b.  i.  &  417— 
Cinnamon-stone,  Aikin,  p.  227. — ^Essonite,  Hauy,  Traits  de» 
Pierres  Pfecieuses^.p.  50. 

External  Characters. 

Its  principal  colour  is  intermediate  between  hyadnth-red 
and  orange-yellow,  and  passes  sometimes  into  the  one, 
sometimes  into  the  other.  It  also  occurs  yellowish-brown 
and  honey-yellow.  When  held  between  the  eye  and  the 
light,  and  at  a  distance  from  the  eye,  it  is  orange-yellow, 
but  when  held  near  the  eye,  the  colour  is  yellow,  without 
mixture  of  retl. 

It 

•  ttcttland.  f  Bourneo. 
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It  occurs  masdve,  and  in  granular  distinct  concretions. 

Internally  it  is  shining,  approaching  to  glistening ;  and 
the  lostre  is  resino-vitreous. 

It  is  said  that  an  indistinct  cleavage  is  sometimes  visible, 
indicating  an  oblique  prism  of  102^  40'  *, 

The  fracture  in  every  direction  is  rather  imperfect,  and 
flat  oonchoidal. 

The  fragments  are  indeterminate  angular,  and  v^  sharp* 
«*«ed. 

It  is  transparent  and  semitransparent ;  but  it  is  general- 
ly  90  impure  and  full  of  cracks,  that  faultless  specimens 
^^urelj  occur.     It  refracts  single. 

It  is  softer  than  garnet,  but  harder  than  quartz. 

It  is  brittle. 

It  is  rather  difficultly  frangible. 

"When  cut,  it  feels  somewhat  greasy. 

Spedfic  gravity  is  3.60S  to  3.640,  Moks  and  Haul/, 

Chemical  Characters, 
Before   the  blowpipe  it  fuses  into  a  blackish-brown 


Constituent  Parts. 

Silica, 

38.8 

Alumina, 

21.2 

Lime, 

81.25 

Oxide  of  Iron, 

e.5 

Loss,            -            -        - 

2.25 

liU. 

100 

Klaproth,  Beit.  b.  v.  s.  138. 

L2 

Geognostic 

•  If  this  observation  prove  correct,  then  cinnamon-stone  will  form  a  < 
^^»ct  spedifc 
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Gec^iosiic  mul  Gtographlc  Sltuailons. 

It  IS  found  In   alluvial  dep>sites,  and  associated 
quarU,  tabular  spar,  and  ironstone,  in  gneiss^  in  llie  Ii 
of  Ceylon  *, 

It  is  cut  as  a  precious  stone,  and,  when  free  of  fiai 
of  considerable  value* 


Obaervailom. 

1*  Distinctive  Ckaracierff. — a,  Betw^n  cinnamons 
and  pi/rope.  The  only  csolour  of  p)  rope  is  blotxl-rrf  ; 
€lnuainon-.sUjnt?  hiin  several  coltjurs,  and  none  of  theia 
diistinct  blood-red ;  pyrope  scratches  quartz  more  rei 
than  cinnanion-stonc:  cinnamon-stone  occurs  bi  giM 
concretions,  which  is  not  the  case  wiUi  pyrope :  pyropi 
not  tlie  greasy  feel  nhich  is  observed  in  cut  and  poll 
cinnamon-stone;  pvrope  is  heavier  than  cinnamon-sti 
and  we  do  not  obscne  in  pyrope  tJie  nunienius  rents 
'  flawB  that  occur  in  ciniiamon-^lonc. — h.  Between  cinnai 
stone  and  vesftvum.  Vesu%ian  has  a  different  colour- 
from  c'mnamon-stone  i  vesuv^ian  occurs  crystallized  ;  c 
mon-stone  is  not  cryi^tallized  :  the  internal  lustre  of  vt 
an  is  Yitreo^reBinouB,  and  the  fracture  small-gnu ned 
even ;  whereas  that  of  ctnnomon-stone  is  resina-^itr« 
and  the  fracture  conchoidal. 

2.    QuiHst   distinguishes  two  sorts  of  fiyacintli ; 
whose  specific  gravity  is  but  B.fi^  and  is  fusible ; 
which  is  infusible,  and  hm  a  specific  gra\ity  of  4.3* 
first  is  evidently  the  cinnamon-stone;  the  other  the 
dntbine  zircon. 

3.  This  gem  is  placed  here  at  present^  until  ita  chai^ 
are  better  a.scertained. 


^  Wm  thii  interesting  observation  *\'e  arc  indebted  to  Dr  Dairy, 


OD.l.  GEIC.]        S?.S.  DOJDECAHXDKAL  GAENET.  165 


Ninth  Stibspecies. 

Helvine  *• 
Helvin,  Werner. 

^ehrin,  Friesleben's  Beitrage  zur  Mineralqgischen  KenntniM 
▼on  Sachsen^  b.  i.  s.  1S6L 

External  Characters. 

Its.  most  frequent  colour  is  wax-yellow,  which  approaches 
to  pale  oil-green ;  rarely  to  siskin-green. 

It  occurs  disseminated,  sometimes  in  smaU  granular  con- 
-cretions,  and  crystallized  in  small  tetrahedrons,  which  are 
perfect  or  truncated  on  the  angles. 

The  crystals  are  imbedded,  or  rest  upon  each  other. 

Iiitenially  it  is  glimmeiing  or  shining. 

Externally  it  is  vitreous ;  internally  it  inclines  to  resi- 
nous. 

It  sometimes  displays  an  imperfect  cleavage. 
'  The  fi*acture  is  small-grained  uneven. 

The  crystals  are  strongly  translucent. 

It  is  sofler  than  quartz,  but  harder  than  felspar. 

It  b  brittle. 

Specific  gravity,  3.2,  3.3. 

Chemical  Characters. 

It  melts  eaaly  before  the  blowpipe  into  a  blackish-brown 
glass. 

Geognostic 

*  The  name  HOvine  is  derived  from  the  Greek  word  tAq,  and  refen  to  lU 
cotour. 


# 
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frt-.l*  tAiTirr 


GeogTWstlc  and  Geo^aphw  SUaaikmg. 

It  occurs  aJong  with  slale*Rpar,  brown  blende^  fiuor- 
spar^  and  chlorite,  in  beds  subordinate  to  gneiss,  near 
Scliwarzeiil>erg  in  Saxony* 


Observations. 


4 


We  still  want  a  satJ^fartory  descrijition  oF  tliis  mineral. 
It  a]^[^aj*s  to  be  rieai  ly  allied  tu  garnet ;  hence  it  ii  pla^^ 
in  tills  part  of  tiie  System. 


S.  Prismatic  Garnet  or  Grenatitc. 

Prismatischer  Granatitj  Mohs, 

Granatit,  Werner* 

Staunjtide*j  Haikf. 

Crenatite,  SauMure,  5  IpOO.  Id.  hum,  t  ii.  p.  f  flO*  M  \ 
t.  iL  p. 40C. — Staurotidej  Hauy,  t  iir.  p.  9-3' — Staiirolitbj  j 
b.  i.  tk  i,  s,  n>fj.— CireiMtit,  Lml  b,  i.  s.  66.  IiL  Sm^L  Ir  th. 
fi.  £27*  Id,  BerL  s,  289.  M  Mo^ts^  b.  i.  i.  94.^StmiroIitb, 
Hah*  &  34*^ — StatiT€tidej  Lmmf  p.  58.  /rf.  Brmtg,  U  L  p*  4QS« 
M  Brard,  pv  1/iK — StJ^tiroIite,  A'ii/,  vol*  I  p,  g51.  Id,  /ffl%, 
Tabl  pu  43*^ — Staurolith^  ^S7rjfr«#,  b*  i*  a*  liU.— Suurotid 
//(#  b.  i.  s.  515.  Id,  Hau^.  Handb.  b,  u.  8.  629.  /«i 
p.  189, 

Exkmal  Characters. 

Its  col  oar  is  dai*k  I'eddisli-brown,  which  sometimes 
clines  to  fetldish-bix>wii. 


•  The  siam«  Siai^T^th  given  to  Una  mineral  by  eoine  inlnemtiigiAs,  U  bor- 
Towed  fmni  ihe  Greek  woidi  rott^^a^,  a  cxotf,  ami  A»i5TKi  n  iJoftc,  imd  rd 
to  the  cron^fQtm  of  tome  of  lU  crjiuk. 
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It  occurs  only  crystallized,  and  all  the  varie^es  of  form 
vrliich  it  exhibits  may  be  reduced  to  a  prism  of  129^  9ff. 

The  folloiiniig  are  the  principal  varieties  of  secondary 
^orms. 

1.  Very  oblique  four-rided  prism,  truncated  on  the 
acuter  lateral  edges ;  or  it  may  be  named  an  une* 
quiangtdar  six-sided  prism.     Fig.  61.  PL  3. 
2. .  The  preceding  figure,  acutely  bevelled  on  the  ex- 
tremities ;  the  bevelling  planes  set  on  the  obtuse 
lateral  edges,  and  the  edge  of  the  bevelment  trun- 
cated.    Fig.  62.  PL  3. 
8.  Twin-crystal,  formed  by  two  perfect  six-sided  prisms 
crossing  each  other  at  right  angles.      Fig.  63. 
PL  3. 
4  T\mi-crystal,  formed  by  two  perfect  six-»ded  prisms 

crossing  each  other  obliquely.     Fig.  64.  PL  8, 
The  crystals  are  small   and  middle-sized ;    all  around 
^aystallized,  and  therefore  ori^ally  imbedded. 

The  surface  of  the  crystals  is  rough  and  glistemng,  and 
seldom  smooth  and  shining,  passing  into  splendent 

Internally  the  cleavage  is  shining  and  splendent ;  that 
<xf  the  fracture  glistening  i)nd  glimmering,  with  a  resino- 
Titreous  lustre. 

The  deavage  is  in  the  direction  c^  the  smaller  diagonal 
cf  the  prism. 

The  fracture  is  onall-grained  uneven,  which  aometimai 
jqpproaches  to  small  conchmdal. 

The  fragments  are  indeterminate  a^igular,  and  not  very 
sharp-edged. 

It  is  oflen  opaque,  sometimes  translucent,  and  very  rare* 
ly  semitransparent. 
It  is  hard ;  scratches  quartz  feebly. 
It  18  brittle^  and  easily  tangible. 

^pedfic; 
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GEIC.IO.  GARNET. 


[CL.l.  SARTHT  UIBOT^ 


Specific  gravity,  3.286,  HaUj/.-^MO,  3.765,  Klapro(^.. 
—3.3,  3.8,  Hau8mann.—S.9Sly  3.338,  BreUhaupi.^^^.^^^ 
3.8,  Moh^. 


CJiemical  Character. 

Infusible  before  the  blow-jripe. 

Constituent  Parts. 

From  Morbihan. 

St  Gothard.                    6t  Gotluurd. 

Alumina,           44. 

52.25                      41. 

SiUca,                 33. 

27.                         S7.6 

Lime,                   3.84 

Oxide  of  Iron,    13. 

18.5                       18.25 

Oxide  of  Man- 

ganese,              1. 

0.25     Magnesia,  0.5 

Loss,                      5.16 

2.                          2.76 

100 

100                     100 

Vaiiq.  Jour,  des  Min. 

Klap.  Bullet  des     Klap.  ibi 

N«53. 

Scien.  de  la  Soc. 

Phil,  t  i.  p.  171. 

Geognostic  Situation. 

The  geognostic  relations  of  this  mineral  are  nearly  the 
same  with  those  of  precious  garnet,  with  this  difference, 
that  precious  garnet  occiu*s  in  a  greater  variety  of  rocks. 
It  has  been  hitherto  found  only  imbedded  in  mica-slate, 
talc-slate,  clay-slate,  and  sometimes  in  gneiss,  and  very 
generally  accompanied  with  kyanite  and  precious  garnet. 

Geographic  Situation. 

Europe. — It  occurs  in  clay-slate  near  Ardonald,  between 
Keith  and  Iluntly  in  Aberdeenshire;  in  a  micaceous  rock  at 

the 
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^e  Gleninalur  lead-mines  in  the  county  of  Wicklow  in  Ire* 
^^td  ♦.  Upon  the  Continent  of  Europe,  it  occurs  in  the  Ty- 
'^l  ;  in  Switzerland,  as  at  St  Grothard,  imbedded  in  mica- 
^'^t:^  with  kyanite  and  precious  garnet ;  on  the  north  ade  of 
^^o  Glacier  of  Gries  in  the  Vallais,  in  mica-slate ;  and  in 
^^e  Piora  Alp,  also  in  mica^^late;  Transilvania ;  at  St 
^^^  di  Compostella  in  GaUicia  in  Spain ;  in  Brittany,  and 
^^ther  places  in  France. 

America. — It  occurs  in  different  places  in  the  United 
States,  as  near  Baltimore  in  Maryland,  imbedded  in  mica* 
*l^te  along  with  kyanite ;  in  Pennsylvania  in  micar^te ;  in 
Connecticut  in  cross  crystals  along  with  garnets  in  mica- 
^late,  and  in  granite  with  kyanite ;  and  in  Maine  in  mica- 
alate* 

Observations. 

1.  Distinctive  Characters. — Between  grenatite  and  pre^ 
dous  garnet.  The  red  eolours  of  precious  garnet  are 
xnore  or  less  intermixed  with  blue,  those  of  grenatite  with 
lirown :  precious  garnet  exhibits  a  suite  of  crystalliza- 
tions, extending  from  the  rhomboidal  dodecahedron  to  the 
leucnte  form ;  grenatite  occurs  in  the  form  of  a  parUcular 
oblique  four-sided  prism,  and  its  various  derivative  forms : 
precious  garnet  is  harder  and  heavier  than  grenatite :  and, 
lastly,  precious  garnet  is  fusible  before  the  blowpjXe ;  gre- 
natite is  infufflble. 

2.  It  is  more  nearly  allied  to  precious  garnet  and  pyrope 
than  to  common  garnet 

Genus  XI. 

*  Dr  FHtOD,  in  Gedogioal  TraiiMurtioiit,  voL  L  p.  S75» 
t  CkftvelaDd*s  MinenOogy*  p.  SOS. 
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Genus  XI.— GADOLINITE. 

This  genus  oontmns  but  ooe  species,  viz.  Prunnat: 
ddinite. 

1.  Prismatic  Gadolinitc  *. 

Prismatischer  Gadolinit,  Mohi. 

Gaclolinit,  KarsUn, 

Gadolinit,  Geyer,  m  V.  Crell's  Chem.  Annal.  1788>  b.  i. 
—Gadolin,  in  K.  Sv.  Acad.  n.  Handl.  1794,  11— Gadi 
Hauy,  t  ill.  p.  141.    Id,  Reuss,  b.  u.  th.  ii.  s.  7*    Id. 
Tabel.  s.  22.    Id.  HaUy,  Tabl.  j^.  47.    Id.  Hoff.  b.  iiL  j 
Id,  Haus.  Handb.  b.  ii.8.  608.   Id,  Aikin,  p.  igi. 

External  Characters, 

Its  colours  are  velvet-black,  sometimes  greeniah-l 
less  frequently  brownish-black,  and  very  rarely  hya 
red. 

It  occurs,  massive,  and  disseminated ;  the  massive 
ties  are  sometimes  composed  of  granidar  or  prisniati< 
cretions ;  the  surfaces  of  which  have  frequently  a  w 
or  bluish  aspect,  and  vary  from  glistening  to  dull.  It 
rarely  occurs  crystallized,  and  its  primitive  figure  ap 
to  be  an  oblique  four-sided  prism,  in  which  the  o 
angle  is  nearly  110^.  This  prism  sometimes  occurs 
six  lateral  planes. 

Internally  it  is  shining,  and  the  lustre  is  resinous, 
ning  to  vitreous. 

The  fracture  is  generaUy  conchoidal ;  seldom  uneve 


*  Thk  fpedet  wit  named  G^dfiHnitt,  in  compliment  to  Dr  Gadol 
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It  is  faintly  translucent  on  the  thinnest  edges,  and  then 
it  appears  blackish-green. 

It  is  harder  than  felspar,  but  softer  than  quartz. 

Its  streak  is  greenish-grey. 

It  is  brittle. 

It  is  diflBcultly  frangible. 

When  pure,  it  does  not  appear  to  afiect  the  magnet 

Specific  gravity  4.2230,  Gey^.— 40280,  Gadolm.^ 
4.2370,  Ziijpro^A.— 4.0497,  -Hi%.— 4,  to  4.2,  Mohs. 

ChemiccH  Characters, 

It  intumesces  very  much  before  the  blowpipe,  and  at 
length  melts  into  an  imperfect  slag,  which  is  magnedcal.  It 
loses  its  colour  in  nitric  add,  and  gelatinises. 


CongtUumt  Partt. 

CMoUiiitefroiBFiBbo. 

GtdoUnlteftoinBndaiM, 

l&Uco, 

S5.80 

84.16 

Yttria, 

45.00 

45.98 

Oxide  irf"  Cerium, 

16.69 

m9Q 

Oxide  of  Iron, 

10.26 

11.34 

Volatile  matter. 

0.60 

0.60 

98.85  98.98 

Berzelius  in  Afhandlingar,  vol.  xiv.  p.  217. 

Geognosiic  and  Geographic  Siiuations. 
It  occurs,  along  with  yttrotantalite,  at  Ytterby  near 
Waxholm  in  Roslagen,  in  beds  of  a  coarse  granular  red' 
felspar,  which  are  situated  in  mica-slate ;  at  Finbo,  near 
Fahlun,  also  in  Sweden,  in  a  coarse  granular  granite,  along 
with  p)rrophysalite  and  tinstone.  In  both  places  the  gado. 
linite  is  invested  with  an  ochre-3rellow  earthy  crust,  which 
appears  to  be  hydrate  of  iron.  This  mineral  is  said  to  have 
been  discovered  in  the  Island  of  Bomholm,  and  in  syenite 
rocks  in  Pinland. 

Genus  XjLI* 


Wf* 


GKN.I^.  lOLITE*  [tL,l.  EAJITFY  MI 


Genus  XII— IOLITE  ♦ 
This  genus  coaUunB  one  ^ledes,  viz.  Prismato-Rhomlx): 


Prisraato-Rhomboidal  lolite. 
lolith^  Wertter, 


4 


lolith,  Karst  Tabel— lolithe,  Hau^^,  TabL  p*  61,  St  t2I,— Di— 
chroitej   Cordier^  Joum.  dea  Mines,  t  25.  p.  12^, — l0litK^ 
Siefenjf,  b.  i.  s.  369.    Id,  Hof.  h.  I  8.  589— Dichroit,  Ham^ 
h,  U,  s.  659^ — lolite,  Aikin,  p.  194. 


Extertiol  Characters* 

Its  cx)iour  is  intermediate  between  violeubliie  and  black*^ 
ish-blue.  When  \'iewed  in  the  direction  of  the  axis  of  the 
crystals,  the  colour  is  dark  ind^o-blue  ;  but  perpendicular 
to  the  axis  of  the  crj^stalsj  jialt  brownish-yellow. 

It  occurs  massive,  disseminated,  tn  pebbles  or  ft^ed 
pieces,  and  rarely  crj^slallized, 

1,  Perfect  equiangular  six-dded  prism. 

2,  Six-sided  pHsm,  truncated  on  the  lateral  edges. 

*  The  crystals  are  small,  and  tlieir  surCice  is  rough  aiid 
dull 

Internally  it  b  glistening,  and  sometimes  shinbig,  and  the 
lustre  is  vitreous. 

The  cleavage  is  imperfect,  ftiur-fold,  and  in  the  direct 
tion  of  tile  lateral  and  temiinal  plaiies  of  the  six-sided 
prmn. 

The  fracture  is  small-grained  uneven,  and  sometimei 
Auall  and  iiii|>errect  eondioidal. 

Tlie  fragments  are  indeterminate  angular   and  sharp- 

II 

'^— 

Mh%  froQi  l«t^  i  tfiokif  and  xetui  to  iu  viokt^biuc  ccJouct 
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It  is  translucent  in  the  direction  of  the  axis  of  the  crys- 
tal,  amd  transparent  at  right  angles  to  it    It  refracts  double. 

It  scratches  quartz,  but  with  diflBculty. 

It  is  easily  frangible. 

Specific  gravity  2.660,  Cordier.— 2.7,  -Hawy.— 2.541, 
£.  Gmdm. 

Chemical  Characters. 
It  melts  with  difficulty  before  the  blowpipe,  into  a  very 
pale  greenish-grey  enamel.     The  same  result  is  obtained 
iiv^lien  melted  with  borax  and  carbonate  of  soda. 

ConstitveiU  ParU. 

Silica,            -                -  43.6 

Alumina,            -            -  S7.6 

Magnesia,            -            -  9-7 

Potash?            .              .  1.0 

Oxide  of  Iron,                -  4.5 
— — —  Manganese,  a  trace. 


Leopold  Gmelin.    99.6 

Geognostk  and  Geographic  Situations. 
It  is  found  at  Orijarvi,  near  Abo  in  Finland*;  at  Boden- 
tnais  in  Bavana;  in  the  country  of  Salzburg;  at  Granatillo 
Hear  Nijar,  in  Spain,  imbedded  in  an  aggregate  of  quartz^ 
precious  garnet,  mica  and  felspar,  which  is  included  in  ba- 
salt ;  and  in  a  bed  of  trap-tuff  in  the  Bay  of  San  Pedro, 
olso  in  Spain.  Large  rolled  pieces  are  found  in  Siberia. 
Gieseck^  met  with  it  imbedded  in  felspar,  in  North  Greeni- 
land,  and  in  mica  in  South  Greenlandf .  Rolled  pieces  or 
pebbles  of  iolite  are  brought  from  the  Island  of  Ceylon. 

Use. 
It  is  cut,  polished,  and  worn  as  a  gem. 

Observations. 

•  Hculand. 

t  In  Heulftnd*i  magnificent  collection,  there  are  oystals  of  Iolite  from 
Greenland  two  inches  and  a  half  in  length,  and  one  inch  and  a  half  in  breadth. 
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Observations. 

1.  Tolite  is  characterised  by  its  colour,  crystalli^&taoDi 
cleavage,  hardness  and  weight. 

2.  •  It  is  distinguished  from  sa/j^ire  (with  which  it  has 
been  confounded)  by  colour,  inferior  lustre,  cleavage,  infe- 
rior transparency,  hardness  and  weight.  Its  colour,  infe- 
rior transparency  and  hardness,  distii^uish  it  from  \xrj\ 
and  emerald. 

3.  It  is  the  sapphire  cCcau  of  collectors. 

4.  Werner  describes  a  mineral  under  the  name  PeUomy 
which  appears  to  be  but  a  variety  of  the  prismato-rhomlxH^ 
dal  lolite. 


Genus  XIII.     QUARTZ  ♦. 

This  genus  contains  two  species,  viz.  Rhomboidal  Quart? 
and  Indivisible  Quartz  -f-. 

1.  Rhomboidal  Quartz. 

Quartz,  Werner. 

Rhomboedrischer  Quartz,  Mohs. 

This  species  contains  fourteen  subspecies,  viz.  1.  Ame^ 
tlijst,  S.  Rock  Crystal,  3.  Milk  Quartz,  4.  Common  Quartz, 
8.  Prase,  6.  Cats-eye,  7.  Fibrous  Quartz,  8.  Iron  Flint, 

9.  Homstone, 

*  The  name  Quarts  is  of  German  origin,  and  appears  to  hare  been  form* 
•iflhrn  the  sound  which  pieces  of  this  mineral  emit  when  rubbed  against 
fllA  odier  or  any  other  hard  bodies. 

t  AH  flie  lobspedes  of  what  is  called  rhomboidal  jiearts,  have  a  rfaom« 
IdcKwafe,  or  pass  into  those  varieties  that  possess  it.  The  subspecies  of 
fitfts,  have  no  cleavage,  or  cannot  be  divided  or  split  in  the  di« 
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9.  Honistone,  10.  Flinty  Slate,  11.  Flint,  12.  Calcedony, 
13.  Heliotrqpe^  14.  Jasper. 


First  Sulspecies. 

Amethyst  *. 

This  subspecies  is  divided  into  two  kinds,  viz.  Ccmundn 
Amethyst,  and  Thick  Fibrous  Amethyst. 

First  Kind, 

Common  Amethyst. 

Gemeiner  Amethyst,  Werner. 

^^emeiner  Amethyst^  Reuss,  b.  ii.  th.  i.  s.  205.  Id.  Lud.  b.  u 
m.  74.  Id.  Suck.  Ir  th.  s.  280.  Id.  Bert.  s.  225.  Id.  Mohs,  b.  i. 
&  193.— Amethyst^Quartz^  Hab.  s.  4.  Id.  Karst.  TabeL — 
Qiiartz-h3ralin  Amethyste,  Brong.  t  i.  p.  279- — Quartz-hya* 
lin  Violet,  Hmiy,  Tabl.  p.  25 — Amethyst,  Steffens,  b.  i.  s.  110. 
— Gemeiner  Amethyst,  Hoff.  b.  U.hb.  8. — Stanglicher  Berg« 
krystal,  Haus.  b.  ii.  s.  380. — ^Amethyst,  Aikin,  p.  176. 

External  Characters. 
Its  principal  colour  is  violet-blue,  c^  all  degrees  of  inten- 
^ty.  It  passes  on  the  one  side  from  dark  \dolet-blue, 
tlirough  plum-blue  iiito  clove-brown,  and  a  particular  kind 
Of  browni^-black  ;  on  the  other  side,  from  pale  violet-blue 
Hnrough  pearl-grey,  ash-grey,  greyish-white,  greenish-white, 
olive-green,  into  pistachio-green  -j-,  which  latter  is  uncom- 
monly rare.  ^ 

In 

*  The  name  Amethyst,  which  is  of  great  antiquity,  is  derived  flrom  ttm 
Oreek  «i^f^$o;,  from  «  and  fAtBvtt,  it  being  supposed  to  possess  the  power 
of  pierentiDg  intoxication.  Indeed,  it  was  worn  as  an  amulet  for  that  pur- 
pose. 

t  The  green  varieties  are  the  chxysolite  of  some  authtn. 
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In  the  massive  varieties,  several  colours  occur  together, 
and  these  are  dif^poscd  in  stripes,  or  fortification-wiae. 

Besides  massive,  it  occurs  in  rolled  [Heces,  and  m  angular 
jneces. 

The  mas^ve  varieties  are  commonly  in  distinct  ooncre- 
tions,  which  are  straight  and  thick  prismatic,  obliquely 
transversely  streaked,  and  when  free  at  the  extremities, 
shoot  into  the  pyramidal  form. 

These  concretions  are  generally  intersected  by  others 
which  are  lamellar,  and  fortification-wise  bent :  and  the 
colour  delineations  arc  arranged  in  the  direction  of  these 
lamellar  concretions. 

Sometimes  the  prismatic  concretions,  when  they  are  very 
short,  (which  is  very  seldom  the  case),  approach  in  shape 
to  coarse  granular  concretions. 

The  most  frequent  regular  figure  is 

1.  A  rather  acutie  ^ple  six-sided  pyramid.     It  very 

seldom  occurs  in  the  form  of  a 

2.  Double   six-sided    pyramid,   in   which    the  lateral 

planes  of  the  one  are  set  on  the  lateral  planes  of 
the  other ;  and  this  is  either 

a.  Perfect,  or 

b.  Truncated  on   the  common  basis.     By  the 

increase  of  this  truncation  it  passes  into  a 

3.  A   six-sided    prism,    acuininated   with   six   planes; 

Sometimes  the  edges  between  the  acuminating  and 
lateral  planes  are  deeply  truncated,  as  in  fig.  6& 
PL  3. 
The  crystals  occur  always  in  druses,  and  the  simple  py- 
ramids are  side  by  side ;  but  the  double  are  superimposed 
on  each  other. 

The  crystals  are  middle-sized,  and  smalL 

Externally 
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Externally  the  crystals  are  smooth,  and  alternate  from 
qplendent  to  glistening. 

It  alternates  from  translucent  to  transparent 

It  is  harder  than  felspar,  but  not  so  hard  as  emerald. 

Internally  it  is  splendent,  shining,  or  approaching  to 
gtistening,  according  to  the  fracture ;  and  the  lustre  is  vi- 
treous. 

The  fracture  is  perfect  conchoidal,  or  imperfect  condioi- 
dal,  which  sometimes  passes  into  uneven  and  coarse  splia- 
tery. 

It  is  brittle. 

It  is  rather  easily  fran^ble. 

Sp^rific  gravity  2.6S2,  deep-blue,  iottvy.— Dark  violet- 
Uue  from  Ceylon  S.781,  Karsten, — ^Violet-blue  from  Saxo* 
ny  8.760,  Werner. 

Chemical  Characters. 
Lampadius  exposed  it  for  four  hours  to  the  strongest 
beat  of  a  wind  furnace,  when  it  sufiered  no  other  change 
than  the  loss  of  its  colour,  and  about  one  and  a  quarter  per 
cent,  ci  its  weight  *.  According  to  Eherman,  when  ex- 
posed to  a  stream  of  oxygen  gas,  it  loses  its  colour,  and 
melta  into  a  transparent  bead. 

Constituent  Parts. 
Silica,  -  97.50 

Alumina,  «  0.S5 

Oxide  of  Iron,         -        0.S0 
Trace  of  Manganese. 

98.25 

Rose,  Karstetfs  Tabell.  s.  23. 

Vol.  I.  M  Geognosilc 

*  Lampaiiufy  SammL  pract  chem.  AbhandL  b.  L  s.  33S. 
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Geognostic  Situation. 

It  occurs  in  agatc-balis  in  amygdaloid,  greenstone, 
oxkI  porphyry,  and  in  veins  in  primitive  and  seoondary 
rucks.  In  the  agate  balls,  it  is  associated  with  layers  of  cal- 
ccilony,  canidian,  flint,  and  other  quartzose  minerals,  and 
in  usually  tlie  up{)ennost  layer  of  the  series.  AVhen  it  oc- 
curs in  veins  it  is  associated  cither  with  ores  of  particular 
kinds  i^  ^'ith  agtite,  or  with  fibrous  amethyst.  It  occun» 
h1si»  in  n>UiHl  jiiccos  in  alluvial  country. 

GiVgrapklc  Situation, 

f  Kn>^v.-*In  veins  and  drusy  cavities  in  the  secondary 
tir  riii'U  ^nviistiHK'  of  Fifeshire,  particularly  in  those  varie- 
lU'N  Uuu  iKvur  in  the  vicinity  of  Burntisland ;  in  amygda- 
kml  Ui'iir  MontniQiii' ;  in  amygdaloid  and  greenstone  in  the 
I  Ml  of  KimHHil,  m*ar  Pertli,  and  in  many  other  parts  of 
S^^^iUiul     Ni'ttr  Cork  in  Ireland. 

1 1  twuiN  in  the  til  viz  or  secondary  trap  rocks  of  Iceland, 
i\iw\  ilu'  l\uw  Islands. 

V\\H\  \\w  ioiiiinout  of  Europe,  it  occurs  at  Dannemo- 
va  ui  S\UHlon ;  in  the  Clausthal  and  other  parts  of  the 
W^HA  ,  at  Auiuilvrg,  Kunnersdorf,  &c.  in  Upper  Saxo- 
H;^  ,  lUUu'uiia  ;  Sili^ia ;  Ikivaria ;  Stiria ;  Salzburg ;  Car- 
uk4;i,  S«%  itAH'laud  ;  Hungary;  Transilvania ;  Spun;  and 

.Im«K'— At  1 'atluirinonburg,  Nertschinsk,  Mursinska,  and 
\^'r  ^AtftkVfk  in  SilKTia ;  (.'ainliay  in  India ;  Persia ;  and  the 
\'WUaiV\Kin. 

WtHXi.— (lUtHUiXdntoin  ^Icxico;  and  in  the  United 
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Uses. 

The  most  highly  valued  amethysts  are  those  hiDuj^t 
Grom  the  continent  of  India,  and  the  Island  of  Ceylqn. 
The  next  in  esteem  are  the  Brazilian.  Formerly  the  Sax- 
on and  Bohemian  amethysts  were  highly  prized  in  Tur. 
Icey^  BImI  were  exported  by  the  way  of  Venice  to  Constan- 
tHio|^.  At  present,  very  beautiftil  varieties  are  found  at 
Catharinenburg  in  Siberia;  near  the  town  of  Vique  in 
M urcia  in  Spain ;  and  sometimes  in  the  Val-I^ouise  in  the 
High  Alps. 

When  the  colour  is  deep  and  pure,  and  uniformly  difiii- 
sed,  and  the  transparency  is  considerable,  it  forms  a  gem  of 
great  beauty.  It  is  cut  into  necklaces,  ear-drops,  and 
hraeekts ;  but  as  it  is  difficult  to  find  a  numb^  of  perfect 
sUxiea  with  the  same  tint  of  colour,  such  pieces  of  jewdlery 
are  very  much  valued.  One  of  the  finest  necklaces  of  this 
gem  in  England  is  said  to  be  in  the  possession  of  the 
Queen.  Amethyst  is  sometimes  cut  as  a  ring-stone,  and 
then  it  af^pears  to  much  advantage  when  set  round  with 
diamonds.  Pale-coloiured  stones  reqiure  the  assistance  of  a 
Uiie  fbiL  It  should  be  set  in  gold  rather  than  in  nlver, 
9B  the  yellow  colour  forms  a  more  agreeable  contrast  with 
it  than  the  white.  When  the  colour  is  irregularly  diffused^ 
jcveDers  expose  it  for  a  short  time,  in  a  mixture  of  sand 
and  iron-filings,  to  a  moderate  heat,  by  which  it  is  render- 
ed more  uniform.  When  it  is  wished  to  conceal  the  want 
of  unifimnity  of  the  tint  c^  cok>ur,  jewellers  are  in  the  prac- 
tice of  cutting  many  facets  on  the  stone.  A  red  or  reddish- 
brown  cobur  may  be  given  to  amethyst,  by  inclosing  it  in 
a  piece  of  charcoal,  igniting  it,  and  allowing  it  to  consume 
lilowly, 

M  g  The 
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The  jnasdve  ^'oiietles,  when  sufficiently  compact^  which 
ig  not  always  the  ease^  owing  to  the  easily  sepanble  pris- . 
made  oiinaretions,  are  cut  into  snuff-boxes,  and  other  oni^  ( 
mental  artictes. 

The  ancients  wore  this  gem  m  the  form  of  seal-stone^  oCl 
which  many  are  pre^r\'ed  in  cabinets. 

In  the  Royal  Library  at  Paris  there  are  many  fine  ea-j 
graved  amethysts  i  one  of  the  largest  is  that  on  winch  i 
represent£d  the  bust  of  Trajan ;  another  of  great  t)e«uty,l 
with  the  figure  of  an  Achille  Cythafide.      It  was  al%| 
when  ornamented  with  figures  of  the  sun  or  moon^  used  a| 
an.  amulet  against  poison. 


Obicrv^tiom, 


\,  Distinctive  Churacf4^rs. — a.  BetW€?eit  amethyst  ami      , 
rock-cfj/sial.     The  colour-suite  of  amethyst  does  not  &gi^^| 
with  that  of  rock-crystal :  ameUijst  txrcnrs principally  in  th^^ 
pyramidal  form  ;   whereas  rock-crystal  is  generally  prism^^j 
tk:  the  fracture  of  amethyst  is  imperfect  conchoidal  ^H 
iplititery  ;   that  of  rock-crjstal  i^  perfect  conchoidal :  rock* 
erystal  tias  sometimes  a  distinct  cleavage,  which  is  not  the 
case  wiih  amethyst ;  the  lustre  of  amethyst  is  lowerthan 
that  of  rock^rysial :  the  crystals  of  amethyst  do  iKit  attain 
tlie  same  magnitude  as  rock-crystals :  amethyst  is  not  so 
perfectly  transparent  as  rt*ck^rystal :  and,  LieUy,  amethyst    I 
oociirit  in  fTrismiitic  concretions^  a  form  verj'  seldom  assu- 
1  by  rock-crystal  ;  and  in  lamellar  concretions^  a  form 
ohservrd  in  rock-crystal — 6.  Between  amethyst  and 
f  Qt  milk  quartz.     The  eolour-auites  of  the  two  mme- 
[  «ne  %-ery  different :   rose  quarts  occurs  only  massive, 
mnethy^^t  occurs  both  massive  and  disseminated ;    , 
frequenUy  cry sialliicd  than  massive  :   tJia  lustre 

uf 
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ci  rose  quartz  is  Bhining  and  vitreo-resiiious ;  but  that  of 
amethyst  extends  finom  splendent  to  glistaiing,  ^nd  is  vl. 
treous :  rose  quartz  is  translucent,  approaching  to  semitran- 
aparent:  amethyst  alternates  £rom  semitransparent  to  tran* 
^sparent 

Second  Kind. 

Thick  Fibrous  Amethyst 

IMckfasriger  Amethyst,  Werner. 

Dick&sriger  Amethyst,  Reuss,  b.  ii.  th.  i.  s.  210.  Id.  Mohs,  b.  i. 
s.  148.— Fasriger  Quartz^  Steffens,  b.  L  s.  125.— -Fasriger 
Amethyst,  Hof.  h.  ii.  s.  10. 

External  Characters. 

It  has  generally  a  pretty  dark  violet-blue  colour,  which, 
wli^n  pale  and  light,  borders  on  pearl-grey,  and  from  this 
latter  passes  into  milk  and  yellowish  white. 

It  occurs  only  massive  and  in  rolled  jneces,  never  in  crys- 
lals. 

It  occurs  in  thin  prismatic  concretions,  whidi  are  collect- 
ed into  large  angulo^ranular  concretions,  that  incline  to 
wedge-shaped. 

Internally  its  lustre  is  glistening  and  vitreous. 

The  fracture  is  imperfect  conchoidal,  and  sometimes 
qplintery,  and  fine-gruned  uneven. 

The  fragments  are  indeterminate  angidar  orwedge-shaped, 
and  are  sharp-edged. 

It  is  generally  translucent;  some  varieties  incfine  to  semi- 
transparent. 

It  agrees  in  the  remaining  characters  with  the  preceding 
Idnd. 

Geognoiik^ 


•.rvr  Tu^ra 
.-,     riar.icttr.. 
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RomS  de  Ude,  t  iL  p. 70w-*Bergci78ta],  Wem.  Cronst  p.  111. 
Id.  Wii.  p.  296— Mountain  Crygtal,  Kirw.  p.  S41.~Berg. 
oystal,  Emm.  b.  i.  p.  217*  Id.  Estner,  b.  ii.  8.  S18.^-<)iitfBO, 
Nap.  p.  170. — Quartz^  Lam.  t  ii.  p.  1 19* — Le  Cristal  de  Rodie, 
Broch.  t  ii.  p.  243. — Quartc^  Haiy,  t  iL  p.  406^— Berg  Krys- 
tal,  ReuMy  b.  ii.  8. 212.  Id.  Lud.  b.  i.  s.  75, 76.— Edler  Quurs, 
Suck.  Ir  th.  8. 284.  /d.  Bert.  &  25S.~Berg  Crystal,  iVaft#,  fau  L 
a  200-220.  /</.  Hab.  s.  4.^-QiiarU  hyalin,  Ltfcoi,  p.  32.  /d 
Brtmg.  t  i.  p.  273.  /d.  Brard,  p.  90^— Transparent  Quartz, 
JJCtt/,  vol  i.  p.  195.-- Quarts  hyalin,  Hai^,  TabL  p.  24.— Berg 
Crystal,  Steffau,  b.  L  s.  105.  Id.  Hoff.  b.  ii.  8. 12-- Edler  Berg 
Kiyatal,  Haus.  Handb.  b.  ii.  s.  378. 

External  Characters. 

Ita  prindpal  colour  is  white ;  brown  occurs  often,  but 
yellow  is  much  less  frequent.  It  very  rarely  occurs  snow* 
white,  more  frequently  greyish-white,  which  passes  into 
pearl-grey  and  blue;  further  yellowish-whitet  ^eUowisb- 
grey,  pale  ochre-yellow,  which  sometimes  inclines  to  wine- 
jellow,  yellowish-browD,  clove-brown,  which  is  sometimes 
80  dark  that  it  approaches  to  brownish-black,  sometimes  in- 
dines  to  red,  and  nearly  to  hyacinth-red.  It  b  often  iri- 
descent, particularly  the  white  varieties. 

It  occurs  very  seldom  massive :  often  in  rolled  peces, 
moat  frequently  in  crystals.     The  primitive  figure,  or  that 

to 


fnkd  bj  cold,  benuae  th«  andenU  beliered  Ui«t  rock-crystal  was  forriied  In 
tha  anaa  maoncr  as  ice,  and  that  it  was  water  hardened  bj  cold,  hot  in  a 
MiilMr  degree  than  in  oummon  ice.  When  it  was  afterwards  fimnd  that  manjr 
**-iTnK  and  even  artiildal  substances,  occurred  in  equally  regular  fiwins 
with  what  they  called  Crystal,  this  word  by  degrees  changed  iu  signiflcatfao, 
Md  was  applied  to  all  mineralst  or  chemical  productions  having  ngular 
TUs  subspecies  of  quarts  was  then  named  Crygtalku  iswfaaw  / 
I  tht  Sp|^  name  Rock*  crystal,  and  the  French  Cristal  de  rocbe. 
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Oeognostir 

It  is  found  in  agate  w'w- 
with  common  amethyst.     ^ 
in  the  same  vcb,  the  f]1>i  • 

Nearly  the  same  i\- 
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and  the  freqin 
kind  of  aniri ' 

«.  It  is 
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tJie  ktend  planes  oonverge  towards 

^ix-ftkled  pyramid. 

ilw  alternate  and  unconfonnable  la- 
i  uoverge  towards  both  extremities  of 

clouble  three-^ded  pyramid;  originates 
(jrweding  figure. 

Hid  >i\ze  both  of  the  lateral  and  acumina- 
s    ^1  much,  OS  to  render  it  at  first  sight 
i  J  It  to  determine  tlic  form  of  the  crystal, 
iire  from  uncommonly  large  to  small ;  but 
ently  middle-sized  and  large.     The  prisms 
larger  than  the  pyramids  i*. 
Is  are  seldom  mngly  imbedded,  more  frequent- 
by  one  extremity,  or  by  a  lateral  plane,  also 
Htersecting  each  other,    and    forming  druses. 
-  twin^crystals  occur,  and  these  are  formed  by  <me 
iietradng  another  longitudinally, 
lunt-edged  pieces  and  the  balls  have  a  rou^  sur« 
("he  lateral  planes  of  the  nx-^ded  prism,  and  the 
in  the  other  figures  that  correspond  to  these,  are 
'*rsely   streaked;    but  the  acuminating  planes  are 
'h.    €k>metimes  the  crystals  are  invested  with  a  rough 
«lueent  crust  of  quartz. 

It 


)  de  Liale,  p.  liS.  vtr.  12.  PI.  0.  fig.  36. 
t  bi  the  Alpt  of  SwitscrlAod,  priimt  meuuring  ihim  two  to  three  fleet 
lM^|fh,  and  from  four  to  seven  fMt  In  drciimference»  have  been  met  with, 
■■itiier*!  Ktturgeihicfate  dee  Minefalrekhes,  th.  1.  s.  tU,  In  the  Mu- 
«icr  Neturel  History  in  Peris,  there  if  a  fragment  of  a  roclL-crystal,  of 
gMt  a  size,  that  it  is  conjectured  the  original  crystal  to  which  it  bekmged 
■I  have  weighed  more  than  a  thousand  poundib^Pujoulz,  Minenik^  des 
Bi  dn  Monde,  pw  131. 
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It  voy  rarely  occurs  in  granukr  Bad  prismatic  distinct 
concretions^. 

Externally,  the  crystals  are  generally  splendent  or  sfai- 
mng. 

Internally,  they  a^e  splendent  and  vitreous. 

A  cleavage  is  sometimes  observed,  the  folia  of  whidi  are 
paralld  with  the  planes  of  a  double  six-aded  pyramid  of 
ISS^  48^  lOS^*  iff.  Of  these  folia  three  are  more  easily 
detected  than  the  others,  and  these  are  parallel  with  the 
ptanes  of  the  primitive  rhomboid. 

T%e  finactme  is  almost  always  perfect  conchoidal. 

The  fragments  are  indeterminate  angular,  and  very 
sharp-edged. 

It  is  generally  transparent  -f-,  sometimes  semitranqparent 
or  translucent ;  it  refracts  double,  but  feebly. 

It  scratches  felspar,  but  does  not  affect  topaz. 

It  is  rather  ea^y  frangible. 

Specific  gravity  2.650,  rock-crystal  from  Madagascar, 
Brisson, — ^S.605,  dove-brown  crystal,  Karsien. — ^2.888, 
snow-white  transparent,  from  Marmerosch,  Kargten,-^ 
S1581S,  Hai^. 

Physical  Characters, 

When  two  pieces  are  rubbed  against  each  other,  they  be- 
oome  phosphorescent,  and  exhale  an  odour  like  that  of  die 
electric  fluid. 

Chtmkd 


•  Tterar«?«irtylDfrtan«lfcoMcratiMlsoMflftbeliiikswliieliMh 


t  IntnBapmBl  OTildi,  wt  gverrilx  fad  te  barfi  or  potot  of  tdhf 


^nnA.  GRM.]         HP.  1.  KIIOMBOIDAL  QDAKTZ.  18T 

[Subtf.  t.  Roek  or  Jfoimteln  CryvteL 

Chemical  Characttt's. 

It  is  completely  infusible  before  tlie  blowpipe,  but,  whea 
exposed  to  a  stream  of  oxygen  gas,  it  melts  into  a  nearly 
^J^^ansparent  bead  Coloured  rock-crystal,  if  carefully  ex- 
I^c^aed  to  a  gentle  heat,  loses  its  colour,  but  retains  its  trans- 
I^^rency. 

Constituent  Parts. 

Silica,  .  99£ 

Trace  of  ferruginous 
Alumina, 

100 
BucholZf  Gehlen^s  Joum.  1808,  p.  150. 

It  appears  from  tliis  analysis,  that  rock-crystal  is  an  an- 
Kjdrous  silica ;  other  chemists  midntain  that  it  contains  one 
Or  two  per  cent,  of  moistiirc. 

Geognostic  Siiuatian. 

1.  Although  rock-crystal  occurs  more  frequently,  and  in 
tnore  numerous  geognostic  relations  than  amethyst,  yet  it  is 
Hot  the  most  common  subspecies  of  quarts.  It  appears 
no6t  frequently,  and  in  the  largest  and  most  transparent 
crystals,  in  primitive  rocks,  where  it  occurs  in  beds,  veins^ 
and  large  drusy  cavities. 

These  veins  often  contain  large  drusy  cavities.  In  the 
vaUey  of  Chamouni,  and  other  districts  in  Switzerland,  in 
^eardiing  for  rock-crystals,  the  principal  symptom  is  the 
quartz  veins  in  the  granite  or  gneiss.  When  a  vein  is  dii» 
covered,  the  miner  moves  only  in  its  line  of  directioD,  strike 
ing  with  a  hammer,  which  he  continues  until  a  hallow  sound 

is 
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18  heard ;  liere  he  stops,  breaks  into  the  cavity  undemeath^ 
and  finds  the  rock-crystaL 

In  the  year  171M>,  a  magnific^it  cavity  was  <^ned  m  a 
quartz  vein  in  the  Grimsel,  in  the  Canton  of  Berne.  The 
vein  which  led  to  the  cavity  was  three  feet  wide,  but  the 
cavity  was  aghteen  feet  wide,  and  one  hundred  and  twen- 
ty feet  deep,  and  lined  with  numerous  beautiful  rock-ory- 
atals.  Many  of  them  were  <Hie  hundred  weight,  othen 
four  (Mr  five  himdred  wdght,  and  even  six  or  eight  hundred 
wd^t  In  other  mountains  in  the  Alps,  cavities  have  been 
opened,  containing  rock-crystals,  weighing  upwards  of  fbor- 
teoi  hundred  wdght,  and  measuring  in  diametar  three  anda 
lialf  feet,  in  length  two  and  a  half,  and  each  lateral  plane  one 
andahalf  feet  broad.  In  the  Royal  Museum  in  Paris  there 
is  a  groupe  of  rock-crystals,  weighing  three  hundred  and 
twenty-five  pounds,  from  the  Fischbach  in  the  Valhds ;  and 
belonging  to  the  same  magnificent  collection,  there  is  a 
bexahedral  prism  of  transparent  rock-crystal,  whidi,  on  ao> 
coimt  of  its  enormous  wdgfat,  could  not  be  placed  in  the 
galley  <j£  the  Museum. 

The  drusy  cavities,  as  well  as  the  other  parts  of  these 
veins,  contain  other  minerals  besides  rock-crystal.  Thus 
in  Switzeriand,  France  and  Scotland,  they  ccmtain  al- 
flo  adulaiia,  common  felspar,  epidote,  dilorite,  and  calca- 
reous spar;  and  in  Siberia  and  other  countries,  topaz, 
beryl,  and  mica.  In  these  veins  we  voy  sddom  meet  with 
<Nres,  and  when  they  do  occur,  it  is  but  in  small  quantities; 
and  almost  the  only  species  hitherto  observed,  are  specdar 
iron-ore,  iron-pyrites,  and  octahedrite. 

In  other  situations,  however,  it  is  associated  with  oonaL- 
derable  variety  and  abundance  of  or^,  and  not  only  in 
vdns,  but  also  in  beds.  Thus  in  Hungary,  Transilvania, 
Saxony,  and  other  countries,  it  occurs  in  y&bs  along  with 

galena 
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galena  or  lead-glance,  blende,  copper-p3nites,  and  iron-py- 
rites;  acnd  in  beds  in  the  tin  formation  of  Zinnwald.  ' 

These  are  its  principal  geognostic  relations  in  primitiTe 
moimtuns ;  and  there,  it  maybe  added,  it  occurs  more  fie- 
^piently  and  abundantly  in  granite,  gndss  and  miea-slate^ 
^lan  in  other  rocks  of  that  class. 

It  occurs  rarely  in  secondary  rocks,  and  prindpeHy  in 
Kmestone,  marl  and  greenstone. 

It  may  also  be  noticed,  that  rock-cryfetal  forms  one  of  the 
constituent  parts  of  the  variety  of  granite  named  graphic 
graniie. 

2.  Various  substances  are  found  inclosed  in  rock-crystal : 
Thus  it  occanonally  contains  cavities,  which  are  either 
whoBy  or  partially  filled  with  air,  water,  or  petroleum  ;- 
when  the  cavity  is  partially  filled  with  water  or  petroleum^ 
tba  air-bubble,  or  space  unoccujned  by  the  water,  is  visible 
in  moving  the  crystal  in  difierent  directions.  The  follow^ 
ing  axe  other  minerals  observed  inclosed  in  rock-crystal ; 
cfiidote,  schorl,  garnet,  chlorite,  mica,  asbestus,  actyndite^ 
fluor-spar,  heavy-spar,  native  silver,  specular  inm-ore,  needles 
oT  manganese-ore,  and  of  grey  antimony-ore,  and  crystals 
and  grmns  of  arsenical  pyrites,  and  rutile.  Sometimes  the 
crystals  of  grey  antimony-ore,  manganese^  and  rutile,  are 
decomposed  and  carried  away  by  some  agent  unknown  to 
vsi  and  then  the  roek-crystal  appears  traversed  by  a  num« 
her  of  hdlow  prismatic  canals. 

Geographic  Situation^ 

£Jttrt^.— Crystals  of  great  size  and  beauty  are  found  in 
different  parts  of  Scotland ;  the  rock-crystals  of  the  Island 
of  Arran,  which  occur  in  drusy  cavities  in  granite,  are  well 
known;  but  the  largest  and  most  valuable  are  found  in  the 

neighbourhood 


iif^igIibi)Ui']KX>d  of  Caimgonii^  iJi  the  upper  jiait  of  Aber- 
deenshire^ where  they  occur  in  graxiite,  or  in  allu\^  sd!| 
along  with  beryl  and  topaz.  Small  but  beautiful  rock-ci 
t&ls  occur  ID  the  secondary  greenstone  of  Biirutislanil  in  F 
shiie.  1 1  is  comiiaratively  rare  in  £ngkind,^-a  circumi^tance 
which  ought  not  to  excite  surprise,  %vhen  it  is  known  tbil 
the  rocks  which  generally  aflbrd  this  gem  occupy  but  as] 
part  of  tfiat  portion  of  the  inland.  It  occurs  at  Dc 
val  slate  quarries,  and  near  Scorrier  in  Cornwall; 
Snowdon  in  Caernarvotishu'e  i  near  Bristol ;  aocl  at 
lenhuads  in  NorthumbcTland.  On  the  Continent  of 
nope  it  is  very  widely,  and  often  abundantly  di^ributed. 
Thus  it  is  found  at  Kongnberg  in  Nor  way,  along  with  luu 
tive  silver  ;  and  in  the  i»ame  country,  in  beds  of  cjuart^,  ia 
jmniitive  greenstone  ;  likewise  in  drusy  cavities  in  granttey 
in  the  Hartz ;  in  Upper  Saxony,  in  a  tinstone  formatJoQ ; 
Boliemia  ;  in  Silesia,  in  granite  ;  in  clay -slate  in  lla\aria ; 
Tyrol ;  Carintliia  ;  Camiola  ;  Italy  ;  Hungary  ;  Trajisilva^ 
nia ;  Switzerland,  particularly  in  IVIont  Blanc ;  Speiti ;  and 
France,  particularly  in  Dauphiny,  where  very  magtiifieeat 
grouped  of  crj'stals  are  found. 

Asia, — Island  of  Ceylon;  Ciitliariiienbiurg ;  Adoi^-Tscl 
Ion,  along  with  beryl ;  at  NerlM^hiuMk. 

Afrka^ — Large  and  bciiutiful  crystals,  wliich  are 
times  traversed  by  crystals  of  nittle,  are  found  in 
gascar  *. 

America^ — Beautiful  smaU  crystals  arc  foujid  at 
Diamond  near  Quebec ;   in  West  Greenland,  and  muny 

other 


*  It  is  Bieiiticmed  in  Fnetiiiigc^s  Voyage  to  Madagascar,  Ihal  CT7StAlt 
twenty  feet  in  drcumferetice  occur  in  Ihal  btujicL  Mere  yi^  ntufl  vuppoHS 
that  matsive  quart?  pud  rock'-cryatol  hove  beta  cofUbundicd  tdgvtber.^ 
AtL  A^  Vci>'iigei »  de  la  Qeographie,  ct  dc  rHbtotrei  por  MatU  BniPj  FlW 
t  iL 
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Other  parts  in  Nortli  America,  particularly  the  United 
States. 

Lai^  and  beautiful  crystalB  are  found  in  the  Bnunla,  in 
the  Caraccas,  and  other  districts  of  South  America. 

Uses, 

Rock-crystal  is  cut  and  polished  as  an  inferior  kind  of 
jcm  or  ornamental  stone.  It  receives  the  required  shape 
by  sawing,  splitting,  and  grinding.  The  sawing  is  effect- 
ed by  means  of  an  extended  copper-wire  fixed  to  a  bow ; 
the  wire  is  coated  with  a  mixture  of  oil  and  emery,  and 
is  drawn  backwards  and  forwards  until  the  cq)eratioD  is  fi« 
mshed.  As  this  process  is  a  very  tedious  one,  particular- 
ly when  the  mass  is  large,  a  more  expeditious,  although 
less  certain,  method  is  sometimes  followed :  The  crystal  is 
heated  red-hot,  and  then  a  wet  cord  is  drawn  across  in  the 
direction  we  intend  to  split  it ;  by  the  rapid  cooling  thus 
effected  in  the  direction  of  the  cord,  the  stone  ea^ly  splits, 
and  generally  in  the  desired  direction,  by  a  single  blow  of 
a  hanuner.  The  grinding  is  done  by  means  of  emery ; 
and  the  {Nilishing  with  tin  o^es  and  tripoli  *.     It  is  most 

advantageously 

^  Tht  cutting  aod  poliahinf  cf  gemi  difton  ooDddeniblj  finom  Uwt  of 
dKoMMidpCiittinf  olroidj  docribecL  The  fimn  intended  to  be  given  to  Uie  gem 
bdag  dettnnined  on,  it  ia  cemented  to  the  end  of  a  itlck,  and  the  fleets  avt 
let  on,  not  bjr  catting  iti  lurfioe  hj  means  of  a  dfimimd,  but  by  appljing 
it  to  the  milL  The  mili  ii  a  plate  of  copper,  or  of  an  alloj  of  lead  and  tin, 
to  wUch  a  horizontal  motion  it  given  by  a  simple  piece  of  machinery*  Its 
airfiwe  being  charged  with  diamond-powder  and  oil,  or  with  fine  emery  and 
water,  (the  former  of  tliese,  however,  is  preferred,  the  rapidity  with  which 
it  wotka  belaig  such  as  to  make  up  ibr  the  dilftrence  of  price  between  the 
two  materiaU),  a  thick  peg  of  wood,  called  a  guage,  pierced  with  small  holes 
hi  all  directkms,  is  set  upright  on  the  hqridary's  bench,  doio  to  tba  mill  | 
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tdyantageotisly  cut  into  steps,  when  used  either  for  seik, 
or  for  other  purposes ;  the  breadth  of  the  table  should  be 
propcMtioned  to  the  fulness  of  the  colour,  and  it  should  be 
•et  with  an  appropriate  foil  of  a  pale  colour. 

Different  kinds  of  work  in  rock-crjrstal  must  be  peiib- 
rated,  and  the  perforation  is  executed  by  means  of  the 
diamond-spUtter  and  a  drill  machine.  It  is  cut  into  ring- 
stones,  seal-stones,  necklaces  and  ear-drops ;  and  when  the 
masses  are  large,  Into  snuff-boxes,  vases,  'and  ornaments  for 

chandeliers 


and  (he  proeoi  of  lettUlg  Uie  fiieett  takes  place  in  Uie  foDowiog  manner:^ 
The  ttoae  ia  placed  on  the  aurface  of  the  mill,  the  opporite  end  of  tte  stkit 
to  which  it  ia  cemeated  being  inaerted  in  one  of  the  holes  of  the  faaga  In 
this  position,  it  is  kept  steady  bj  the  workman  with  the  ri^t  hand,  whik 
with  the  other  he  pots  the  mill  in  motion,  bf  turning  a  winch.  The  direo- 
tkm  of  the  niotion  given  to  the  mill,  is  sndi  as  tends  to  dr«^  (be  sCU  eat 
of  the  guage  i  for,  if  given  in  a  contrary  directiooy  ft  weald  aoon  law  sad 
tear  up  the  folia  of  the  stonew  The  skUl  of  the  lapidaiy  dependa  on  itgn. 
lating  the  velocity  of  the  mill,  and  pressbg  with  more  or  less  foreman  tbe 
stick,  with  an  almost  imperc^tiUe  tendency  to  one  or  other  dircctloo,  ia 
diftrent  stages  of  the  work,  namining  eadi  fiMet  at  very  diort  interT8ls,a 
Older  to  give  as  great  predskm  as  posrihls  to  its  liae  and  fioRii.  n&s  baai 
cnmpleted,  the  catting.mill  is  taken  oat,  and  rqilaeed  by  one  of  bnn^  sa 
which  the  polishing  is  performed,  by  means  of  Sne  emery,  tiipoli,  and  rottea- 
stone,  exactly  in  the  same  manner  as  practiaed  in  the  first  stage  of  the  pro. 
cess  for  setting  diamonds. 

Constderable  judgment  is  required  in  determining  the  form  and  propor- 
tions best  adepted  to  show  the  beauty  of  any  particular  stone.  Iftbeoolsar 
of  the  stone  is  deep,  and  its  transparency  perliect,  the  best  form  to  give  it  ii 
the  brilliant;  but  if  the  colour  Is  pale  and  Ught,  the  most  advantageoos  mode 
of  cutting  it,  is  to  cut  die  table  side  hi  the  brilliant  fbrm,  and  (be  coQet  ads 
in  steps:  by  this  means  the  table  wUlbe  left  dark,  wMIe  all  tbe  %ht  re- 
flected from  the  steps  on  the  under  side  of  tbe  slooe,  wiO  be  tfartmn  up  ia. 
to  the  focets,  by  which  the  table  ia  surrounded.  When  the  stooepossssM 
opaleacence,  play  of  colour,  &c  sudi  as  opal  and  Ldirader  fol^iar,  they  oogfat 
fee  be  cut  more  or  leas  hemispherical  or  eOiptlcal,  wftbout  any  flat  fooets,  bot 
falg^ily  poBriKd.  In  Prance,  oertafai  dark«eoloared  gems,  as  garnet,  and  se» 
mitnuMparcnt  onea  as  chfyaoprase,  ^ra  cot  ca  easeeAsn,  with  a  atngje  row  of 
anaU  focats  suiiouimUm  tbe  baasb— JfMe't  Trfm^mtm  JVicisi : 
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cJiandeHers.  The  ancients  valued  vases  of  this  stone  very 
highly,  pardcularly  when  of  con^derable  oze.  Such  were 
the  two  cups  which  the  tyrant  Nero  brok«  into  pieces  in  a 
fit  of  despair,  when  he  was  informed  of  the  revolt  which 
caused  his  destruction.  One  of  these  was  estimated  at 
15,000  livres.  At  Bnan9on  there  was  formeriy  a  manu- 
factory, where  the  rock-crystal  of  Dauphiny  was  worked  in> 
to  ornaments  for  chandeliers. 

When  perfectly  pure,  it  is  much  in  request  by  optidan^ 
who  cut  it  into  glasses  for  those  spectacles  which  are  called 
pebbksy  and  who  use  it  for  various  optical  instruments. 
The  best  oystal  is  imported  irom  Brazil  and  Madagascar, 
in  blocks,  not  unfrequently  from  60  lb.  to  100  lb.  weight. 
It  is  sold  at  various  prices,  irom  five  to  twenty  shillings  a* 
pound,  acocHtlii:^  to  its  quality. 

The  deep  wine-yellow,  and  clove-brown  coloured  varie- 
ties are  those  most  highly  esteemed  as  articles  of  jewellery, 
and  are  made  up  into  necklaces  and  car-drops,  or  are  cut 
into  seal-stones  and  brooches.  It  is  an  exceHent  stone  for 
engraving  upon,  and  hence,  occasionally,  beautiful  figures 
and  groupes  are  cut  on  it.  These  beautiifiil  varieties  are 
found  in  different  parts  of  Scotland,  but  particularly  in  the 
granite  mountains  towards  the  source  of  the  Dee.  Of  these 
mountains  the  most  universally  known  is  Cairngorm,  and 
hence  these  stones  are  in  trade  known  under  the  name 
Caimgorwn  Stones.  The  rock-crystal  of  Brazil  and  Ma- 
dagascar, is  in  general  of  a  deeper  and  richer  colour  than 
that  of  Scotland,  and 'can  be  purchased  at  a  cheaper  rate ; 
and  as  there  is  a  natural  prqudice  in  favour  of  the  produc- 
tions of  our  own  country,  tliese  also  are  sold  under  the  name 
Caimgonim  Stones.  The  deep  coloured  yellow  varieties, 
when  well  cut  and  set,  are  sold  as  topazes.  The  clove- 
brown  varieties  are  known  to  jewellers  under  the  name 
Vol.  I.  N  Smoke 


m 
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Smoke  Topa^f  but  these,  and  all  other  varietiea  of  nd 
ojstd,  may  be  readily  distinguished  Irom  topaz,  cvi 
when  polished,  by  the  following  characters :  Topajc  icratc 
cs  nick-crjstal,  but  it  is  not  affected  by  rock-cfystal ; 
paai  has  a  special'  gravity  of  5.^,  whereas  that  of  rock-crj 
tal  i^  only  2^  GM ;  and  topaz  retains  the  electricity  it 
quires  by  frictian  twenty-four  hours  and  upwards, 
rock-crj  stal  ^eldoiii  half  an  hour,  and  often  uiuch  less  j 
lastly,  the  topazes  of  Brazil  and  Siberia,  and  also  many 
those  of  Saxony,  become  electrical  by  heatings  wliich  is  i 
the  case  with  rock-crysia]- 

We  sotnetimes  observe  on  the  aurfkce,  or  in  the  inten 
of  rock-crystals,  a  beautiful  iridescence.  Tliis  properl 
when  auperfieial,  i»  owing  to  a  slight  covering  of  metal 
exjde ;  but  when  internal,  it  is  caused  by  tlie  refractu>ii 
light,  in  numerous  fissures.  Tins  ap|jearance  may  he  m 
fieiaUy  produced  by  besting  rock-cry  &tal  nearly  red  h 
and  then  phioging  it  into  hot  water  **  Such  varieties  i 
esteemed  by  collectors^ 

The  varieties  of  rock-crystal  that  contain  vesicular  cat 
ties  witli  air  and  water,  and  which  are  known  to  Free 
collectors  under  the  name  quartz  UmpUk  uerok^^re, 
much  pri;sed  by  collectors,  and  sell  at  a  considerable  pri^ 

The  varieties  tnctosing  cr)'»tals  of  titanium,  the  Fct 

Halr-ston^n  of  amateurs,  and  those  containing  crystals  of 

[>hte,or  the  Thc^  Halr^tonea^wte  also  m  much  repi 

Fjirith  collectors,  and  sell  at  a  considerable  price,  wlieQ, 

colour  and  transparcnc}.     These,  and  several  ot] 

cties,  3uch  as  those  amtninlng  eljorite,  or  needles 

FttaDganese,  are  cut  and  poliabed,  and  worn  as  riisg" 

•r  brooches. 

IHITcti 


*  TUft  f  irkt/  of  rock-crjiUl  b  coajee^Uied  to  be  tbe  ifit^ of  Flinjr- 
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Different  colours  may  be  communicated  to  the  white 
Nineties  of  roc^-crystal :  Thus,  if  they  are  heated,  and 
(hinged  into  a  scdution  of  indigo,  they  acquire  a  Uue  co« 
loor ;  if  into  a  decoction  of  cochineal,  a  red  oobur ;  or  if 
intD  a  acdution  of  cc^per,  a  blue  tint  A  dove-brown  co» 
lour  may  be  giren  to  white-coloured,  crjrstals,  by  exposing 
them  to  the  viqpour  of  burning  wood.  Artiats  some* 
times  communicate  beautiful  odours  to  rock-crystals,  by 
forming  them  into  doubkU.  Two  modes  are  followed.. 
In  the  one,  we  take  a  semibrilliant  of  rock-crystal,  and 
hollow  it  underneath,  and  fill  the  hollow  with  a  liquor  of 
the  odour  we  wish  the  stone  to  exhibit,  and  then  indole 
it  by  a  [date  of  glass.  If  this  kind  of  doublet  is  dexter- 
oudymade,  we  do  not  readily  discover  that  the  stone 
is  hollow  imdemeath,  and  only  coloured  in  the  middle,  but 
the  whole  mass  appears  of  an  unif(Nin  tint  The  second 
kind  of  doublet  is  formed,  by  cementing  a  coloured  plate 
of  glass  <xi  the  base  of  a  roset  or  brilliant  cut  rock-crystal, 
by  means  of  which  the  whole  stone  acquires  the  colour  of 
the  jdate. 

Rock-crystal  is  scHnetimes  imitated  by  artifidal  pastes; 
but  these  can  be  (Ustinguished  from  the  true  stone  by  their 
inferior  hardness,  and  tlidr  containing  roundish  axr-veadea 
irregularly  distributed  throughout  the  mass. 

Of  these  pastes,  the  most  cdebrated  is  that  known  under 
die  name  afSircua  pcute. 

Observations, 

1.  Tins  subspedes  of  quartz  is  characterized  by  its 
firequent  pale  colours,  its  constant  regular  form,  its  lua-- 
tre,  cleavage,  fracture,  and  perfect  transparency.  It  is 
iKstinguished  from  amethyst  by  its  colours,  its  prisma- 

N2     .  tic 
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tic  figure,  its  perfect  conchoidal  fraetur^  imperfect  det^ 
va^,  which  seldom  occur  in  amethyst ;  lastly^,  its  great* 
er  transparency,  and  different  geognostic  aitualion.  ItM 
atronger  lustre  and  transpar^icy,  and  condieidal  fracture^ 
distinguidi  it  from  common  quartz.  Its  low  degree  oC  bis- 
tre distinguishes  it  from  the  cUanumd,  which  is  remarkable 
for  its  high  adamantine  lustre ;  and  pure  rock-crystal  has  a 
higher  d^;ree  of  transparency  than  that  gem.  The  same 
diameters  enaUe  us  to  distinguish  it  fixxm  sdrcon  and  ifdiite 
sq^hire. 

2.  Transparent  snow-white  rock-crystal  resembles  ^ass 
IB  its  general  appearance ;  but,  indq)endentof  other  diarac* 
ters,  the  vesieles  and  vents  that  occur  in  both  afford  an  easy 
mode  (^distinguishing  them ;  the  air-bubbles  or  Tesides  ia 
{^ass  bdng  irr^uhrly  diffused,  and  nearly  of  a  globular 
shape ;  while  in  rock-crystal  they  are  disposed  in  the  same 
jdane  or  paralld  planes;  and  generally  in  the  form  of 
douded  qiecks. 


Third  Suispeeiei. 

Rose  or  Milk  Quartz  *. 

Milch  Quartz^  Werner. 

Rosen  rother  Quars,  Wid.  s.  301. — Rosy  red  Quartz,  JSukht.  voLi. 
p.  245.~Mildi  Quars,  Enm.  b.  L  s.  18&— QuarU  laiteux, 
Xini|.tii.  p.123. — Quarts  laiteux^  ou  Quarts  Rose,  JSrodfc.  t.  L 
p.24&— Quartz-hyaLin-rose,  Haiy,tiL  p.  41 8. — ^MQdi  Quan, 
Eensiy  b.  IL  tb.  L  s.  221.  ItL  Ltid  b.L  a. 76.  Id.  Such  U  th. 
s.  283.   Id.  Bert.  s.  255.  Id.  Mdb,  b.  L  s.  22a  Id.  ffab.  s.  4 

Quarts 

*  Rmt  QiMTtx,  from  iH  rowred  cdlour  ;  Jfaft  QMrfs,  from  Uw  opalio» 
■nlkj  nyrmct  it  often  exbibits,  partieolarij  wbea  cat. 
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— QuarU  rosej  Luctu,  p.  32.->-Q]uurti-hyalm,  Brmtg.  t  i.  p.  278. 
-—Quarts  rose,  -Brard,  p.  98.— Traniparent  Kose-red  Qiuffti> 
JSd|y  voL  i.  p.  199. — Quartz  rose^  Htmy,  TabL  p.  25.*— Milch 
Qnars>  Siefens,  b.  L  a.  112.— Roaen  Quarz,  &  Milch  Quaxa, 
JETma.  Handb.  b.  ii.  s.  382.— IkHlch  Quarz^  Hqf.  b.  iL  a.  31. 
"Milk  Quartz,  Aikin,  p.  177« 

External  Characters, 

Its  most  oemmon  colours  are  roae-red  -and  milk-white. 
The  rose-red  colour  sometimes  inclines  to  flesh-red,  and 
ftaaea  into  crimson-red,  reddish-white,  pearl-grey,  and, 
lastly,  into  milk-white,  which  reflects  a  yellowiah  light,  and 
often  passes  into  blue. 

It  occurs  only  massive. 

Some  varieties  shew  a  tendency  to  straight  and  thick  Ik- 
ttellar  distinct  concretions. 

Internally  its  lustre  is  shining,  sometimes  pas^ng  to 
^lendent,  and  is  vitreous,  slighdy  inclining  to  reunous. 

TThe  fracture  is  more  or  less  perfect  and  flat  conchcndaL 

The  fragments  are  indeterminate  angular  and  sharp- 
edged. 

It  is  more  or  less  translucent,  even  approaching  to  semi- 
tiaiupaient 

The  other  characters  are  the  same  as  those  of  rock- 
"CiystaL 

Constituent  Parts. 
It  is  supposed  to  be  ffllica  coloured  widi  manganese.    . 

Geognostic  Situation, 
It  occurs  in  masses,  included  in  beds  of  quartz  subor- 
Wlinate  to  granite  and  gneiss,  and  in  veins  of  manganese  in 
^pamte. 

Geographic 
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Ceographic  Situation, 

l?«rqpf. —Tt  was  first  discovered  in  Bavaxia,  where  :: 
occurs  in  beds  of  quartz  in  granite  near  Zwieael ;  also 
the  Horlberg  iu  the  Forest  of  Bohemia,  and  in  the  ', 
lachberg,  near  Bodenmais.  Pale  ross-red,  and  milk-whit 
varieties  occur  near  Hohenst^n  in  Saxony;  roee-red 
Arendal  in  Norway;  milk-white  in  Spain;  rose-red 
Chateau-neuf  in  Aiivergne  and  Moisin  in  France ;  and  paW  Mlk 
rose-red  and  milk-white  in  the  Island  of  CoU,  one  of  tbm  -^Oi 
Hebrides. 

Asia. — ^Very  beautiful  rose-red  semitransparent  varietie^^^ 
occur  in  tlie  Eolywan  mountains,  and  in  the  Tigereskes-^^*^ 
cfaeu  snow  mountains. 

America. — ^At  Topsham  in  M^e,  in  the  United  \ 
and  in  South  Greenland. 

Uses. 

It  is  employed  in  jewellery,  and  the  larger 
cut  into  vases  *.  It  takes  a  fine  poUsh,  and  when 
colour  is  g(X)d,  the  ornaments  made  of  it  are  bmntifiil  *^ 
When  cut  and  polished,  and  of  a  good  colour,  it  is  aol£=:^^ 
for  spinel ;  yet  its  deficiency  in  hardness,  transparency^  ^^^ 
and  fire,  is  so  great,  that  the  deception  is  easily 
cdf. 

OhscrvaHons. 

1.  This  subspecies  is  distinguished  fnwn  Rock-crystal,  1 
only  one  of  the    subs{x?cies  of  the  quartz  species   witlr^ 

whiclrx 

■  M.  Dcdrfe  has  in  hiii  pouession  a  bcautifiil  Tiiae  of  row  quarts. 

^7  la  the  district  of  Koly  van  in  Siberia,  it  if  cut  into  elegant  Yases.  / 

/ 
/ 


\ 
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wliicli  it  oould  be  oonfixinded,  by  its  colour,  masdye  exter- 
nal  shape,  finctiue,  lustre,  and  lameQar  ooncretioiiB. 

S.  The  milk  or  Uuish-white  variety  of  this  rninenl^  is 
by  some  jenfeUersnamed^/Sibe sapphirg^  or  occidenki  sap^ 


8.  It  loses  its  colour  by  keepings  particularly  in  a  warm 


Fourth  Subipeciu, 

Common  Quartz. 

Gemdner  ijuartz,  Werner. 

Qoartsom  rode^  WaU,  t  i.  p.  22a  Id.  RomS  de  Lufe.*— Gemei- 
nor  Quarts^  Wid.  p.  300. — Quarts^  JBnr.  voL  I  p.  24£.  Id. 
Edner,  b.  ii.  8.  265.  Id,  Emm.  b.  L  s.  125^ — Qoano,  Nap. 
p.  170.  Id.  Lam.  t  ii.  p.  1 19.— -Quartz  hyalin  amoiphe,  HoUy, 
t.  iL  p.  423. — ^Le  Quartz  conmiune^  Brock,  t  i.  p.  248.-*Cre- 
mdiicr  Quarz,  Eeuis,  b.  iL  s.  44.  Id.  Lud.  b.  L  s.  7&  Id. 
Jir<iAi^b.L  8. 222-245.  Id.  Bert,  s,  250.  Id.Svck.  lTih.B.990. 
Id.  Hab.  8. 5. — Quartz  hyalin  opaque^  Lucoi,  p.  82.^— Quartz 
Iiyalin  amorpbe,  Brong.  t  L  p.  274. — Quartz  hyaline  opaque^ 
Brmrd,  p.  94. — Quartz  amoi|^,  Hauy,  TabL  p.  25—- Ge- 
^MUMT  Qnarz,  SUfent,  b.  L  s.  II9.  Id.  Hqf.  b.  iL  s.  M. 

'    External  Characters. 

The  colours  of  common  quartz  are  very  various.  The 
most  common  are  white  and  grey  ;  less  frequentare  ydlow, 
brown  and  red,  and  the  rarest  are  green,  blue  and  blacL 
Of  white,  the  foDowing  varieties  have  been  observed :  snow- 
white,  greyish-white,  yellowish-white,  greenish-white,  and 
reddish-white :  from  greenish-white  it  passes  into  a  colour 
intermediate  between  verdigris-green  and  mountain-green, 

and 


coo  ITKX.  IS.  QUABTZ.  {cX,  1.  EAmTBT  UTK* 

and  into  .pale  oHve  green,  lllie  varieties  of  grej  are  adw 
grey,  swoke-grey,  yelkiwish-grey,  pearl-grey^  and  Uukb- 
grey.  From  bluiidi-grey  it  passes  into  dark  ind^^o-Uue,  Ber- 
lin-blue, and  vi<^uUue.  From  yellcywisb-grey  it  passes  in- 
to wax  and  honey  yellow  ;  from  pearl-grey  into  fledwred, 
blood-red,  brick-i-ed,  and  further  into  hyacinth^red,  red- 
dish-brown,  and  pale  chesnut-brown.  From  daric  ash-grey 
into  greyish-black. 

The  varieties  of  external  shape  are  even  more  numerom 
than  those  of  colour. 

It  occurs  most  commonly  masave,  disseminated,  in  Uont- 
edged  pieces,  in  grains  of  different  azes  and  forms :  also  m 
plates,  stalactitic,  reniform,  botryoidal,  globular,  specular, 
corroded,  vesicular,  ramose,  amorphous,  cellular,  and  widi 
impressions ;  of  the  cellular  it  presents  the  following  varie- 
ties, hexagonal,  polygonal,  and  circulo-cellular ;  and  of 
this  latter  form,  the  parallel,  double  and  spcxigiform  vaiie- 
ties. 

Tbe  impressed  forms  are  tabular,  cubical,  pyramidal,  and 
conical. 

It  sometimes  occurs  in  distinct  ooncretionflL  These  are 
granular,  prismatic,  and  rarely  lameDar.  The  granular 
concretions  vary  from  very  large  to  small,  and  are  roimd, 
angulo-granular,  and  date-sliaped  granular,  and  often  one 
or  two  varieties  occiur  included  in  the  other.  The  gra- 
nular variety  is  sometimes  flexible.  The  prismatic  con- 
rretions  are  parallel  and  sco{nform  diverging,  varying  from 
4hick  to  very  thin.  The  lamellar  concretions  are  thick  and 
straight 

It  occurs  in  true  and  supposititious  crystals. 

The  following  are  the  true  crystals,  which  ccmjoin  those 
of  rock-crystal  and  amethyst 

L  Six-sided  prism  acuminated  on  both  extremities  by 

SIX 
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six  planes.     It  is  either  crystallized  on  both  extre- 
mities, and  then  it  is  imbedded,  or  crystallued  only 
at  one  extremity,  and  then  it  adheres. 
3L  Simple  six-sided  pyramid.     The  crystals  of  this  fi- 
gure are  either  single,  resting  on  each  other,  or 
are  aggr^ated  in  form  of  a  bud. 
8.  Double  six-sided  pyramid,  ^iiich  is  sometimes  ag- 
gregated in  rows. 
The  surface  of  the  crystals  is  the  same  as  in  rock-crys- 
baL 

The  following  are  the  supposititious  crystals : 

1.  Double  six-sided  pyramid,  hollow,  and  the  surface 
drusy.     Ori^nates  from  calcareou»-spar. 

:S.  Single  and  double  three-sided  pyramid,  hollow,  and 
siurface  drusy.     Originates  from  calcareous-spar. ' 

3.  Regular  octahedron,  sometimes  hollow,  and  surface 

drusy.     Originates  from  fluor-spar. 

4.  Cube.     Originates  from  fluor-spar. 

5.  Rectangular  four-sided  table,  hollow,  and  surface 

drusy.     Oripnates  from  heavy-spar. 

6.  Oblique  four-sided  table,  siuface  drusy.     Originates 

from  heavy-spar. 

7.  Eiglit-sided  table,  sometimes  hollow,  sometimes  part- 

ly filled  ^ith  stnught  lamellar  heavy-spar,  and  the 
surface  drusy.     Originates  fitxn  heavy-spar. 

8.  Lens,  hollow,  and  surface  drusy.     Originates  from 

gypsum. 

The  crystals  occur  of  every  size,  from  very  small  to 
rery  large,  but  they  never  attain  the  magnitude  of  rock- 
arykal.  The  prisms  are  generally  larger  than  the  pyn^ 
adds.  jw 

Externally 


•OS 


UBIffc 


QIFAITS. 
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Externally  the  lustre  of  the  true  crystats  varies  frofii 
splendent  to  glisteiung ;  that  uf  the  FoUed  pieces  is  glttn- 
meting,  passing  into  dull. 

Internally  it  is  shining,  which  fiometimes  borders  ati 
glistefiing,  and  sometimes  approaches  to  glimmering,  and 
IS  vitreous. 

Its  cleavage,  which  is  very  rarely  discoverable,  b 
perfect 

The  fracture  is  ctiarse  splintery » and  sometimes 
grained  uneven^  which   latter   passes  iiUo  small  and  tm 
feet  conchoiiiaL     It  sometimes*  occurs  slaty. 

The  fragments  are  indeterminate  angular,  and  sharps 
edged 

It  is  generally  tratislucent,  seldom  semitranspareut  *, 
aiul  the  darker  varieties  are  only  translucent  on  the  edges. 

The  other  characters  tlic  same  as  those  of  lock-ciys- 
taL 


impaW 


Chemwal  CharacUrs, 

It   is  infusible    without  addition  before  the  blowpi] 
but  when  exposed  to  a  3trt!am  of  oxygen  gas,  it  melts  in* 
to  a  milk-white  porcellanous  bead* 


V^ 


This  is  one  of  the  most  abundant  minerals  in  notttrei 
and  appears  in  many  diiferent  gei^gnnstic  situatioiu.  It 
occurs  in  primitive,  secondary,  alluvial  and  volcanic  rcicks, 
and  either  as  a  constituent  part  of  these  rocks,  or  i^eociap 
ted  with  tliem  in  the  form  t>f  beds  and  veins.  Thus  it 
forms  a  princdpal  constituent  part  of  granite,  one  of  the 
most  frequent  and  abundant  of  rocks ;  it  is  also  one  of  the 

camponent 


« 


•  It  ii  only  in  the  cT7st»lHied  varietiea  that  semitronspirtiicy  occuns 
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NSknponent  parts  of  gneiss,  mica-slate,  and  topas-rock: 
tbtxtn  imbedded  in  grains  and  crystals  in  por^yryy  and 
tDcidentally  intermixed  with  clay-slate  and  limestone. 
fcds  of  quartz  occur  in  granite,  gneiss,  mica-slate,  and 
ttty-date :  and  these  beds  are  somietimes  several  hundred 
hthoms  thick,  and  form  whole  hills,  or  ranges  of  hills. 
^~  Most  of  the  veins  that  traverse  primitive  rocks,  with 
the  exception  of  those  that  afford  fluor-spar,  heavy-spar^ 
ind  some  other  minerals,  contain  common  quartz.  These 
^Wns  are  frequently  entirely  composed  of  quartz,  and 
are  of  great  width  and  extent ;  indeed  they  are  so  large, 
4vt  Dolomieu  and  others  maintain,  although  erroneously, 
Ihat  quartz  occurs  more  abundantly  in  veins  than  in  any 
odier  kind  of  repository. 

It  tiao  occurs  in  metalliferous  beds  along  with  ores  of 
fiflSsrent  kinds,  as  galena  or  lead-glance,  tinstone,  and  va- 
liouB  pyritical  minerals. 

It  occurs  in  vast  abundance  in  secondary  mountains,  in 
the  form  of  sandstone,  and  also  in  beds  subordinate  to 
gypsum  and  limestone.  The  nimierous  v^s  that  tra- 
verse the  different  rocks  of  the  "secondary  or  floetz  dass  art 
verj  often  particularly  distinguished  by  the  common  quartz 
which  they  contain. 

The  alluvial  deposites  so  abimdantly  and  widely  spread 
over  the  face  of  the  earth,  contain  enormous  accumulations 
of  quartz,  in  the  form  of  rolled  pieces,  gravel,  and  sand« 

Its  distribution  in  true  volcanic  rocks  is  not  well  under- 
stood 

Geographic  Situation. 
JSurepf.— This  mineral,  in  the  fcmn  of  quartz-rock,  oc- 
curs very  abundantly  in  the  Highland  Dbtricts  of  Scotland, 

wh^rc 
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whc^e  It  is  disposed  in  beds  or  veiiis  m  primitive  and 
dftry  rock^     lU)  various  gcagtK^c  rektioiis  may  be  stu.-^ 
died  with  ^at  advantage  iii  many  of  the  Hebride.^  parti  — 
ciilarly  in  Isla  and  Jura,  and  on  the  mainland  on  the  coast 
of  Caithness,  Sutherlandj  lloss-shire,  Invemes'Mdijrej 
Argyleshire,     Whole  hills,  aiid  ranges  of  hills,  of  cjuaitz — ^ 
rock  occur  in  the  interior  of  Scotland »  and  it  afx)uQds 
maiiy  of  the  Hebrides  and  Shedand  ialands.     In  the  foi 
of  wuKbtone,  it  skirta  the  east  coast  of  Scotland^ 
uninicmipteilly  from  Berwick  to  Stonehaven^  and,  after  &r 
bitemiplion   of  jirinulive  rotksj  continues  tu   bound    iht 
shores  from  Buckie  to  the  Pentknd  Fridi.     TJie  Bandstoni 
also  forms  extensive  tracts  on  the  wefst  eoa^t,  and  man] 
considerable  trat*ts  of  this  rock  extend  fmm  the  coast  in  I 
the  interior  parts  of  the  country*     Some  groupes  of  islandiw 
such  as  the  Orkneys,  are  almost  entirely  composed  of  quartz^., 
in  the  form  of  sandstone. 

It  occurs  in  the  Primitive  Mountains  of  England  ;  but 
not  so  abundantly  aet  in  Scotland.     It  also  formic  a  princi- 
pal constituent  |>art  of  the  different  sandstones  of  the  lowci 
and  flatter  parts  of  England,  and  appears  in  vems  tliat 
verse  not  only  Rindi^tone  but  also  bmestone,  trap,  and  oth< 
rocks. 

It  is  abundant  in  the  primitive  and  secondary  mountziiiii 
of  Ireland, 

In  the  alluvial  districts  in  the  different  parts  of  Bri-' 
tain  and  Ireland,  it  abounds  in  the  form  of  gravel  and^ 
sand. 

On  the  Continent  of  Europe  it  is  vety  abundantly  ancl.^ 
widely  distributed;    indeed  we  cannot  name  a  ooiiiitryp 
from  the  aisst  of  Norway  to  the  Black  Sea*  ajul  fmni  th& 
Arctic  Ocean  to  the  Mediterranean  Seaj  that  Joes  not  con^ 
tiiii  much  common  quartz 
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Asia. — ^A  beautiful  indigo-blue  variety,  along  with  the 
common  varieties,  occurs  in  the  Island  of  Ceykm,  In  Si- 
boia  it  occurs  in  vast  abundance,  either  as  a  constituent 
part  of  mountain  rocks,  or  in  beds  alternating  with  them, 
or  in  veins  traversing  them.  In  the  peninsula  of  India,  it 
iqipeara  as  a  constituent  part  of  granite,  gneiss,  and  mica^- 
fllate,  in  the  form  of  quartz-rock,  also  accidentally  mixed 
irith  day-alate,  and  as  a  constituent  part  of  various  sand- 


AfrkxL-^At  the  Cape  of  Good  Hope  it  occurs  in  vemsj 
and  as  a  constituent  part  of  granite ;  and  the  great  ranges 
of  mountains  to  the  north  of  that  promontoiy  are  formed 
of  aandatone,  of  which  this  mineral  forms  a  prindpal  in- 
gredient The  vast  sandy  desarts  that  occupy  so  great  a 
pQrtkm  of  ^e  surface  of  Afiica,  contain  much  common 
quartz. 

Jmeriea. — The  great  tracts  of  jHimitive  and  secondary 
ndk  in  the  northern  and  southern  parts  of  North  America, 
abound  in  common  quartz.     The  limestone  districts  afford . 
flnaller  portions  of  it,  but  in  some  places  on  the  coasts  oi: 
die  ocean  it  abounds  in  the  form  of  sand. 

In  South  America  it  is  an  abundant  mineral,  appear- 
ing in  its  usual  geognostic  situations,  in  the  primitive,  se- 
condary, and  alluvial  strata  wliich  form  that  vast  conti^^ 
Qept.     The  flexible  variety  was  first  found  in  Brazil,  and 
lias  been  lately  observed  in  Nortli  America  *. 

Uses, 

It  is  employed  in  the  manufacture  of  glass  and  artificiaF 
gems ;  also  in  the  preparation  of  smalt,  and  as  an  ingredi- 
ent  in  porcelain  and  different  kinds  of  pottery.     The  ve- 
sicular 

•  Greenoiigh. 
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[ticular  and  corroded  variety  farms  a  njijst  excellent  iniXJ* 
^itone^  known  in  commerce  under  die  name  of  Buhr-^hrm^ 
1 7his  buhr-stone  has  hitherto  been  found  only  in  FmDo^ ;  | 
ibut  it  is  so  much  esteemed  in  thiiS  country^  that  the  Soci^^ 
[ty  of  Arts  of  London  have  for  many  years  past  (Jkr&d 
I  annually  a  conBiderable  reward  for  its  discover)'  in  Great 
[BriUiin. 

Some  porous  varietirfT  are  used  a§  fiUering^stonef^  or 
qiiafts-«and  in  so  arranged  as  to  farm  a  fUtcring-appaimtui. 
When  it  is  pure,  and  the  gniins  are  of  equal  mx^  il  is  uted 
for  poUshing  glass. 

In  the  form  of  sand,  it  in  used  witli  quicklime,  in  the 
compositioD  of  mortar*  cuid  in  agriculture,  for  the  ini- 
provement  of  particular  kind^  of  fiotl.  Sometimes  the 
tnasmve  varieties  are  employed  ob  paving  stones^  and  in  the 
coarser  kinds  of  masonry. 

Some  varieties  of  common  quartz  exhibit  numeroufi 
paints  or  spot>¥  that  ghtter  like  gold.  This  apfieamnce  i» 
sometimes  owing  to  tlie  iutennijcture  of  scales  of  oiicaf 
in  oth^r  instances  it  is  caused  by  reSection  from  nuiDCfout 
small  rents  or  fissures  in  the  sione.  These  varieties  have 
received  the  name  Aventurine,  from  the  tbllowing  cireimi- 
stance:  A  French  workman  haiing  by  accident^  (pof 
aveniure)  drop|>ed  filings  of  brass  or  copper  into  e  vitreoui 
mixture  in  a  state  of  fuRton,  gave  the  name  Jvenimine  V> 
the  ghttering  mixture  thus  fonned,  and  of  which  artisti 
make  vases  and  other  ornamental  articles,  Mineralcgiits 
have  applied  the  same  name  to  those  varieties  of  common 
quartz  that  exhibit  a  nearly  similar  appearance.  These 
are  cut  into  various  ornamental  articles,  and  are  sometuiiefc 
sold  at  a  very  high  price-  The  natural  aventurine  is  found 
in  Arragon  in  Spain  ;  at  Face-bay  in  Transylvania ;  and  in 
the  vicinity  of  Quimjier  in  Brittany. 

Mr 
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Mr  Greenou^  found  it  near  Fort-William,  in  the  High- 
lands  of  Scotland ;  and  I  observed  it  in  Mainland,  one  of 
the  Shetland  islands. 

Observations. 

1.  It  is  distinguished  fitxn  rock^crgHdl  by  its  oolour* 
luite ;  its  various  particular  and  supposititious  forms ;  the 
greater  r^ularity  of  its  crystallizations;  its  lower  degree  of 
Instve  and  tianqparency ;  splintery  or  imperfect  oondioidal 
fracture ;  and  distinct  concretions. 

S.  The  mdicciite  and  siderUCy  which  occur  in  v^ns  in 
gypsuniy  in  the  country  of  Salzburg,  and  which  have  been 
flonsideied  ather  as  new  spedes  or  varieties  of  quarti,  are 
iofite.  The  blue  quartz  of  Finland,  named  by  some  Sidn^ 
MKUy  which  I  have  never  seen,  has  been  referred  both  ta 
the  quartz  and  iolite  spedes. 

8.  There  occurs  near  Nantz  in  France,  a  variety  of  com- 
mon quartz,  ^bedded  in  granite),  of  a  grey  colour,  con- 
dioidal,  pasang  to  qdintery  fracture,  and  semitransparent, 
which,  when  broken,  exhales  a  disagreeable  smell,  some- 
what resembling  that  of  sulphureted  or  carbcnuited  hydro- 
gen. It  is  by  Steffens  arranged  as  a  distinct  subspecies  of 
oommoD  quartz,  under  the  title  Siinh-quartz. 

4.  The  flexible  sandstonef  or  granular  quartz  of  Brasil, 
is  described  by  some  mmeralogists,  as  Steffens,  under  the 
name  gtienk-quartz.  It  is  not  a  pure  quartz,  being  also 
intermized  with  scales  of  mica,  which  give  its  flexible  cha- 
racter, and  also  with  grains  of  schorl.  A  micaceous  gra- 
Bukr  quartz  of  the  same  descripticm  has  been  found  by 
Esmark^in  TeUemark  in  Norway. 

A.  The  red  crystallized  variety  of  common  quartz,  found 
in  gypsum  near  Compostella  in  Spain,  used  to  be  described 
under  the  dtle  of  Con^poitdla  Hyacinth. 
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F^Std^pecies. 

Prase  *• 

Prasein,  Wemtr. 

Quartium  coloratum  viride?  WaH  t.  i.  p.  214.— Prasan,  WerK, 
Cronst.  s.  Il6.— Lauchgruner  Quartz,  FFicf.p.  301. — ^Prtamn, 
Kirw.  vol.  i.  p.  249.  id.  Estner,  b.  ii.  a.  207-  Id.  Emm.  b.  £ 
J.  103. — Quarzo  verde  di  poiro.  Nap,  p.  171- — ^La  ft* 
Brocfu  t.  ii.  p.  252. — Quartz  hyalin  verd  obseur.  Hairy,  tin 
p.  419.— Prasem,  Beuss,  b.  ii.  a.  235.  Id.  LwL  b.  L  a.  76-77. 
Jd.  Suck.  Ir  jth.  a.  299-30a  Id.  BeH.  a.  171.  Id.  MakM^Vi 
a.  163.  Id.  Hab.  s.  5. — Quartz  hyalin  vert  obacuTj  Imuu, 
p.  32. — Quartz  Praae,  Brong.  t  i.  p.  280. — Quartz  hyalin  v«rt 
obacur,  Brard,  p.  93.— Prase,  Kid,  vol.  i.  p.  203.  Id.  Hmof, 
Tabl.  p.  25.— Prase,  Sleffens,  b.  i.  s.  113— Prasem,  Hoff.  b.iL 
a.  56.  Id.  Haus.  b.  ii.  s.  383.  7rf.  i^tAin,  p.  177. 

External  Characters. 

Its  colour  is  leek-green,  of  various  degrees  of  intaiatyy 
very  rarely  inclining  to  olive-green. 

It  occurs  generally  massive :  tlie  massife  vaiieties  oc- 
cur in  distinct  concretions,  which  are  cuneiform,  prismatic, 
and  sometimes  coarse  granular. 

It  sddom  occurs  crystallized ;  and  its  crystallizaticHis  are 
the  following : 

1.   Six-fdded  prism,   acuminated  by   six   planes^  like 

quartz. 
S.   Six-sided  pyramid,  truncated  on  the  commcMi  baau, 
and  either  single  or  doublc.^ 

The 


•  The  name  Prate  is  from  the  Greek  word  w^tinHy  leth-gnem,  wWA 
is  the  principal  colour  ef  this  mineral. 
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[Suhap.  X  ProM. 

I  crystals  are  small,  and  middle  sized,  and  the  sur- 
generally  rough  or  drusy. 

! .  surface  of  the  concretions  is  rough  and  transverse- 
iked. 

lustre  is  sliming,  approaching  to  glistening,  and  is 
vitreous. 

fracture  is  imperfect,  and  flat  conchoidal,  passing 
arse  splintery. 

firagments  arc  indeterminate  angular,  and  more  or 
nrp-edged. 
translucent, 
hard. 

rather  difficultly  frangible. 
!lfic  gravity  2.677,  JTarjfen.— 2.66,— 8.686,  Strif- 


ConstUucni  Parts, 

Silica,  -  ^  98.5 

Alumina  with  Magnesia,       0.5 
Oxide  of  Iron,  -  1.0 

100 
Buchoh  in  Joum.  f  iir  die  Chem.  &  Phys. 
vi.  H.  1.  s.  151. 

Oeognostic  Situation, 

curs  in  mineral  beds,  which  are  composed  of  mag- 
xmstone,  magnetic  pyrites,  iron-pyrites,  copper-py- 
alena  or  lead  glance,  blende,  quartz,  calcareous-spar 
nmon  actynolite.  These  beds  are  probably  connec- 
h  primitive  trap. 
:.  I.  O  It 
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It  also  occurs  in  small  quantity  in  day-slate.  It  does 
not  occur  as  a  constituent  part  of  any  rock,  nor  has  it  been 
hitherto  found  in  veins. 

Ge(^aphic  SituaHon. 

Europe.'^It  is  found  in  small  quantity  in  the  island  oT 
Bute,  in  the  Frith  of  Clyde :  and  on  the  banks  of  Lodi 
Houm  * ;  also  in  Borrodale,  and  elsewhere,  in  the  ndg^i- 
bourhood  of  the  English  lakesf .  On  the  Continent,  it o^ 
curs  in  metallifennis  beds  at  Breitenbrun  near  SchwHtieD- 
bergin  Saxony;  at  Mummelgrund  in  Bohemia;  at  Bo- 
janowitz  in  Moravia;  at  Kupferberg  in  Silesia;  idaodof 
Elba  in  the  Mediterranean ;  and  near  the  Lake  Oncgs  in 
Finland. 

Asia. — Siberia. 

America.'^In  Maryland  and  Massachusetts. 

JJses. 

It  is  sometimes  cut  and  polished  as  an  ornamental  stoixv 
but  is  not  highly  esteemed.  When  set,  it  should  have  a 
gold  foil.  It  is  sometimes  used  for  leaves  of  trees  in  mo- 
saic work^ 

Observations. 

Its  leek-green  colour  appears  to  be  owing  to  oxide  of 
iron,  and  not  to  an  intimate  mixture  "of  actyno&te  ind 
quartz,  as  was  formerly  conjectured. 

SixA 
•  MacCuIloch.  f  Grtenough. 
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Sixih  Subspecies. 

CatVEye  *. 

Katsenauge,  Werner. 

A4ites  Pseudopalas;  Oculus  cati^  Wall,  t  i.  p.  29&— <Odl 
cfe  chat,  RomS  de  Lisle,  t  iL  p.  145.— Varie^  of  Mond- 
itnii,  or  Adularia,  IVid.  p.  344. — Cat* a-eye,  Kirw.  vol.  L  p.  501. 
-*-Katseiiaiige^  Emm.  b.  i.  a.  188. — Occhio  di  gatto.  Nap* 
p.  SS5.^— X)eil  de  chat.  Lam.  t  ii.  p.  152.  Id>  Brock,  t.  i.  p.  292. 
^-Quartc  agathe  chatoyant,  Haiii^,  t  ii.  p.  427* — 'Katsenauge^ 
Beuss,  h.  ii.  th.  i.  a.  47»  Id.  Lud.  b.  i.  a.  86,--87.  Id.  Suck. 
Ir  th.  a.  819>-321.  td.  Bert.  a.  263.  Id.  Mohs,  b.  L  a.  185,-- 
187* — Quarts  agathe  chatoyant,  Lucas,  p.  33.-^Quarta  l:grar 
lin  chatoyant,  Brong.  t.  i.  p.  £77*-— ^Qu^arts  agathe  chatoyant, 
Brard,  p.  9^— Cat's-eye,  Kid,  vol.  i.  p.  229— Schiller  Quarz, 
KarsL  TabeL — Quarts  agathe  chatoyant,  Hawf,  TabL  p.  27' 
^^atatna^ge,  Steffens,  b.  ii.  a.  122.  Id.  Hoff.h.  iL  8.^85.  Id, 
JOmts.  b.  iL  a.  384.— Cafa-eye^  Aikm,  p.  177. 

External  Characters* 

Its  principal  colour  is  grey^  of  which  it  presents  the  fbl« 
lowing  varieties :  yellowi^,  greenish,  and  ash  grey ;  from 
yeUowish-grey  it  passes  into  yeUowish-innvn,  and  into  a 
kind  of  ifabellar^^flbir ;  and  further,  into  a  yellowish,  red- 
diab,  and  hair  brown,  aiXd  into  a  colour  intermediate  be. 
tween  hyacinth  and  brick  red.  From  greenish-grey  it 
passes  into  mountain  green  and  olive-green ;  and  from  aslv« 
grey  into  grcyiah-i/acX:. 

0  3  It 

- 

*  This  miDeral,  when  cut  in  a  roundish  ibnn»  reflecU  in  particular  di^ 
recUonf  a  floating  whitish  Ug^t,  like  the  ejra  of  a  cat  in  the  dark  i  beacc  tt«f 
)  Cat'*»'eye  given  to  it. 
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It  exhibits  a  beautiful  opalescence,  particularly  when 
cut  in  a  convex  form  *. 

It  is  found  in  blunt-edged  pieces^  in  rolled  pieces,  and 
also  massive. 

Internally  it  is  shining,  and  the  lustre  is  vitreo-resinous. 

The  fracture  is  small,,  and  rather  imperfect  conchoidal, 
sometimes  approaching  to  uneven. 

The  fragments  are  indeterminate  angular,  and  more  or 
less  sliarp-edged. 

It  is  generally  translucent,  sometimes  also  semitranspa- 
rent,  and  translucent  on  the  edges. 

It  is  hard. 

It  is  easily  fran^ble. 

Specific  gravity  from  2.626  to  2.G00,  AToproM.— J.647, 

Chemiad  Characters. 

In  the  heat  of  a  porcelain  furnace  it  loses  its  hardness, 
histrc,  and  transparency,  «id  partly  its  colour,  but  is  not 
melted.  Before  the  blowpipe,  according  to  Saussur^it 
melts  with  great  difficulty. 


Com 

itittient  Parts. 

Silica, 

95.00 

94.60 

Alumina, 

1.76 

2.00 

Lime, 

1.60 

1.60 

Oxide  of  Iron, 

0.26 

0.26    , 

Loss, 

1.60 

1.76 

100 

100 

Klaproth,  Beit. 

t.  i.  p.  90. 

Geognotiic 

'  it  is  usually  brought  into  Earope  cat  in  a  convex  form. 
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Geognosik  SUuaiion. 

In  the  H^irtz  it  is  said  to  occur  in  cotemporaneous  veins 
along  with  quartz,  amianthus,  asbestus,  axinite,  and  calcic 
reous-spar,  in  primitiye  tmp.;  and  in  gneiss  in  the  Island  of 
Ceylon. 

Geographic  SUtuUion. 

Europe, — In  the  vicinity  of  Treseburg  in  the  Hartz  in 
HanoVer,  and  near  Hoff  in  Bareuth. 
jimt.— Island  of  Ceylon,  and  coast  of  Malabar. 
Africa. — It  is  said  to  occur  in  Egypt. 
America, — In  North  Greenland  ♦. 

Uses, 

It  is  generally  cut  into  ring-stones ;  and  the  most  advan- 
tageous form  for  displaying  its  peculiar  lustre  is  the  oval, 
with  a  convex  siuface.  The  red  and  olive-green  varieties 
Aie  the  most  highly  prized 

Ohservaiions, 

1.  It  has  been  by  some  mineralogists  referred  to  Opal, 
by  others  to  Felspar :  it  is,  however,  sufficiently  distinguish- 
ed from  opal  by  its  hardness  and  weight;  and  its  fracture 
distinguisdies  it  from  felspar. 

2.  The  beautiful  opalescence  of  this  gem  appears  to  be 
owing  to  minute  fibres,  distributed  through  it,  which  have 
.a  brighter  colour,  but  lower  transparency,  than  the  mineral 

itself,  and  from  which  the  light  producing  the  opalescence 
is  reflected. 

Seventh 

•  Gleteck^. 
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Seventh  Suhapedes, 

Fibrous  Quartz. 

Fas^r  Kfpsel,  Werner. 

Faser  Kiesel^  Hoff.  b.  u.  s.  189. 

External  Characters. 

Its  colours  are  greenish  and  yello^tnsh-white.  It  is  oAea 
#tuned  yellowish-brown  in  the  rents  with  iix>n-o6hre. 

It  occurs  massive,  and  in  rolled  pieces. 

It  occurs  in  cuhed  fibrous  concretions,  which  Bometimei 
cross  each  other  promiscuously. 

Internally  it  is  glistening  or  glimmering,  and  is  peailf. 

The  fracture  is  curved  slaty. 

l*he  fn^metits  ar6  indetermpiiite  angular,  wedjge-sbfedi 
and  splintery. 

It  is  highly  translucent  on  the  edges,  pasimig  into  tnlinio- 
cent.  When  cut  in  a  convex  fortn,  it  shews  a  feeMle  f^ 
Jescence,  like  that  of  the  caf  »-eye. 

It  is  nearly  as  hard  as  quartz. 

It  is  not  very  difficultly  frai^ble. 

€pedfic  gravity  8.128,  8.192?  Breiikaupi. 

Geognmtic  and  Geographic  Situaticni, 
It  occurs  on  the  banks  of  the  Moldare  in  Bohemia. 

Observatione. 

1.  Colour,  fracture,  fragments,  degree  oF  transparency) 
^opalescence,  and  weight,  distinguish  it  as  a  subfipecies  of 
4iUbrti. 

lit 
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8.  It  is  distinguished  from  CaPa-^e  by  its  lighter  co- 
iours,  delicate  prismatic  ooncretions,  inferior  hardness,  infe- 
rior ^opalescence,  and  greater  wdght 

S.  Werner  is  of  (^nnion,  that  it  is  an  intimate  mixtiure 
of  quart?  and  asbestous  actynolite. 


Eighth  Subspecies. 

Iron-Flint. 

Eisenkiesel,  Werner. 

Le  Caillottz  fenrugineux,  Broch.  t  i.  p.  238.--Quartz  rubigi« 
neuxy  Hcaiy,  Tabl.  p.  S5. — Eisenkiesel^  Reuu,  b.  iL  th.  i. 
1.  80a  Id.  Lud.  b.  i.  s.  73.  Id.  Suck.  U  th.  s.  347.  Id.  Bert. 
8.  £70.  Id.  Mchg,  b.  i.  s.  187.-*Quart2  rubigineux^  Brtmg.  t  L 
p.  281.— Eisenkiesel, Hum.  s. 6.  Id.  SieffeM,h.i.%.n6.  Id. 
Haf.  b.  ii.  s.  GO.  Id.  Oken,  b.  i.  s.  270.  Id.  Haus.  Handh. 
b.  ii.  8.  395. 

External  Characters. 

The  priudpal  colours  are  brown  and  red.  The  brown 
colours  are  yellowish-brown,  which  sc»netimes  approaches 
to  ochre-yellow ;  farther,  a  odour  intermediate  between  ches- 
nut  and  liver  brown,  and  browni^-black.  The  only  red 
colour  is  one  intermediate  between  brownish-red  and  blood- 
red. 

It  oecurs  most  commonly  massive,  but  also  crystallized  in 
small  equiangular  six-sided  prisms,  which  are  acuminated  on 
both  extremities  by  three  or  six  planes,  which  are  set  ou 
the  lateral  planes. 

It  occurs  almost  always  in  small  angulo-granular  distinct 
omcretions,  which  approach  sometimes  to  the  iSne,  and  more 
rarely  to  the  coarse  granular. 

Extemalljr 
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Externally  its  lustre  is  shining^  approaching^  glisten- 
ing ;  internally  it  is  glistening,  and  is  vitreo-resinous. 

The  fracture  is  imperfect,  and  saiall  conclKHda}^  whidis 
in  some  varieties,  approaches  to  uneven. 

The  fragments  are  angular,  and  rather  sharp-edged* 

It  is  opaque. 

It  gives  sparks  witli  steel. 

It  is  rather  difficultly  frangible. 

Specific  gravity,  2.627,  2.691,  2.814,  2.838,  Haberle, 
2.576,  2.618,  2.746,  Hoffnuum. 

Chemical  Character, 
Is  infusible  without  addition  before  the  blowpipe. 


ConstUuent  Parts. 

Yellow  Inm-Flint. 

Yeilowish-brown  Iron-FUnt- 

Sihca, 

93.5 

Silica, 

- 

9100 

Oxide  of  Jron, 

6.0 

Oxide  of  Iron, 

5.75 

Volatile  matter. 

1.0 

Oxide  of 

Manganese, 

0.00 

Volatile  matter. 

1.00 

Pucholzy 

99.5 

Bticholzj 

Si 

Red  Iron-FUnt. 

Silica, 

- 

- 

76g    . 

Alumina, 

- 

r 

\ 

Red  Oxide  of  Iror 

U 

21 J 

Volatile  matter. 

- 

1 

Bucholz,        99| 

GeogTwstic  Situation, 

It  occurs  in  veins  of  ironstone ;  the  red  variety  in  red 
ironstone,  tlie  brown,  in  brown  ironstone ;  and  also  in  trap 
rocks. 

GeograpJ^ 
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[Sitbap.  8.  Iron-FUnL 

Geographic  SUuaiion. 

Europe. — In  rocks  near  Bristol ;  in  trap  rocks  that  lie 
over  white  limestone,  island  of  RathUn,  off  the  coast  of 
Ireland  * ;  and  in  trap  rocks  at  Dunbar  in  Scotland.  At. 
Orpes,  Hohenstein,  and  Sedlitz  in  Bohemia ;  in  the  Fich- 
telgebirge  in  Franconia;  in  brown  ironstone  vans  at 
Ilfeldt  and  Fischbach  in  the  Hartz ;  in  ironstone  veins  at 
Altenbergy  Eibenstock  in  Upper  Saxony,  and  at  Oberstein 
cfn  the  Rhine. 

Asia, — According  to  M.  Von  Moll,  it  occurs  in  Siberia. 

Observations. 

1.  It  appears  to  be  a  chemical  compound  of  quartz  and 
iion-ochre. 

fL  It  renders  the  iron-ore  along  with  which  it  occurs, 
very  difficult  g(  fusion. 

S.  It  is  intermediate  between  common  quartz  and  jasper. 
It  is  distinguished  from  common  quartz  by  colour,  lus- 
tre, distinct  concretions,  opacity,  and  rather  greater 
wdght ;  from  Jasper^  by  its  tendency  to  a  regular  form,  its 
distinct  concretions,  resinous  lustre,  greater  hardness  and 
weight 


Ninth 


^  Oracnough. 
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Homatone  *♦ 

Honistem,  Wenwr. 

This  subspecies  b  di\nde<l  into  thuee  kinds,  viz.  Spljnte* 
vy  Hornstoiie,  Coaclioidal  Hortistoiie,  and  Woodstone^ 

First  Kind, 

Splintery  Hornstone* 

Splittrigcr  Honistdn,  Wem€r, 

Splittriger  Homsteinj  IVem.  Pabst  t.  i*  p.  9+7*^ — Petrodler 
flqiiainoi^us,  li'aU.  t  i-  p.  280* — Splittriger  Hornsteirij  Emm, 
b*  L  ft-  251,  Id,  Estner, — Le  Honist«in  ecallleux^  Brock*  t*  u 
p.  255. — Splittriger  Homsteifi,  Rmsts,  b,  ii,  th.  i,  s*  3£5-  /i. 
Z,i«/.  b»  i.  3.  77-  M  5iirjt.  U  ih,  s,  356,^60,  /J,  i/crf.  s.  234. 
M  3fo^,  b,  i»  s.  248.  M  Hafi*  s.  14.^ — Silex  come,  Bfrng- 
t  i,  p-  319, — Quarts  agathe  groasier,  Hautf,  Tabl.  p.  27»— 
SpHitriger  Hornatein,  Sirffhufi  b.  i*  s.  l67-  ^^*  ^^^*  I**  E 
■.  65.  /ci.  Lr»:;,  b.  t.  s.  366.  M  O^rn^  b.  i.  s,  299.  M  ifaitf^* 
bv  jL  i*  40$. 

Ejtiemal  Charaeiers. 

Its  principal  colours  arc  grey,  red,  and  green,  of  winch 
the  following  v^irieties  occur :  Of  grey ;  bluish,  greenidi, 
yellowish,  smoke  and  pearl  grey :  From  pearl-grey  it 
passes  into  flesh-red,  briek-red^  brownish-red,  and  reddish* 
bmwn  :  it  seldom  inclines  to  ochre-yellow  :  from  greenish- 
grey  it  passes  into  mountain  and  poJe  ohve  green ;  and 
from  pale  smoke-grey  into  greyish-white,  and  yellowisb- 
white. 

It 

*  The  nsune  HmiutQnc  gi^ei)  to  ihla  mmemJ*  origtixAted  with  the  fp^a* 
tery  Idoda  whkh  reieinble*  horn  in  eolour,  &ACtut«t  and  tratutoeency. 
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[SiAtp,  9,  Bcrmtomt^ — i»t  Kwi^  SfUnUry  Hcnu/hna, 

It  occurs  generidly  masnve,  sometimes  also  in  large  balls, 
and  seldom  with  pyranudal  impresaons  from  cakartous 
spar. 

It  occtnrs  in  lenticij^,  and  ax-sided  prismadic  supponti- 
tious  crystals. 

The  globular  varieties  occur  in  thick  concentric  lamellar 
distinct  concretions. 

Internally  it  is  ahrays  dull. 

The  fracture  is  splintery,  generally  smaD,  and  fine,  sel- 
dom coarse  splintery ;  the  latter  sometiEaes  approaches  lo 
large  oonchoidaL 

The  fragments  are  indeterminate  ai^ular,  and  rather 
iharp-edged. 

It  is  more  or  less  tranriocent  on  the  edges,  but  some  ra- 
rieties  that  incline  UMjuartz^  and  which  are  coarse  sfdinte- 
ly,  are  translucent. 

It  is  hard,  but  not  in  so  high  a  degree  as  quartz  or 
ffint. 

It  is  difficultly  frangible. 

Specific  gravity,  S.596,  2.60S,  S.626,  2.695,  Hqffmam. 

Chemical  Characiers. 
Infurible  without  addition  before  the  blowppe. 
The  fufflble  varieties  mentioned  by  some  mineralogists, 
are  oompaci  felspar. 

ComiUuent  Parti. 

Pearl-grey  from  Scfaneeberg. 
Silica,        -         .  98.S5 

Alumina,  -        -        0.75 

Oxide  of  Iron,  -        0.50. 

Water,        -  -  0.50 
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It  occurs  in  veins  in  prinLitive  country,  along  witli  or 
of  silver,  leiui,  zinc,  copjxT,  antl  ii-on ;  aJ.st>  in  tlie  shape  < 
balls  in  pitchstone  and  litnestoncj  and  forming  tiie  basis  < 
homstone  porphjry. 

Geographk  Sliuaimu 

Europe. — In  Scotland  it  occurs  sotnetinies  in  veins,  but 
most  fn?t[nentJy  in  tlje  form  uf  porj^liyry*  b&  in  the  isbuid 
of  Arran,  in  Perthshire,  Arg^yleshircj  Ros-s-shirc,  Inver- 
ness-shire^ Sutherlandi^Jiirej  Fite^hire,  Mid-Lutliian^  aad 
4lie  Shetland  i&lands.  It  is  a  frequent  mineral  cm  die 
Continent  of  Europe,  occurring  more  or  less  ubuodanu 
ly  in  the  vuiious  countries  Uiat  extend  fn>m  Scandinavia 
to  I  he  fiiiores  of  the  Hiack  Sea.  In  Sweden  it  occurs 
in  vein^i  al»o  fbmiiiig  the  basis  of  porpliyry^  a^  at  Danne- 
mora  and  Garpcnberg ;  at  Dratnmen  and  other  parts  iti 
Norway  ;  in  the  Hartz  ;  Lusatia  ;  in  the  Saxon  metal  life- 
ft»us  mountains  (Erzgebirge)^  where  it  ooeurs  in  veiniii  as- 
siociated  sometimes  with  ores  t)f  silver,  galena^  aiid  icincj 
and  sometimes  with  grey  copper-ore,  and  frequently  iti 
veins  of  red  ironstone ;  in  the  same  country  it  ^xx-urs  in 
balls  in  pitchstone,  and  forming  Uie  basis  of  homstone  jwr- 
phyry. 

Asia. — In  the  silver-mine  of  Zmeof  in  tlje  Altain  i^angei 
in  many  places  in  the  Uraliaii  Mountain^  and  in  NepauL 

America. — Mexico^  and  the  United  States, 

Homstone,  in  the  slate  of  porphyry,  forms  in  some 
cotm tries  an  object  of  cHinBiderable  imjxirtance  tn  an  eco- 
nomical point  of  \iew.  Thus,  at  Elfdal  in  Sweden,  it 
is  quarrial  in  considerable  quantities,  and  is  cut  into 
vases,  plates,  candlesticks,  and  a  variety  of  other  ar- 
ticles 
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tides.  It  is  sometiines  raised  in  large  blocks,  which,  when 
tastefully  cut  and  pcdished,  have  an  uncommonly  beau- 
tiful appearance.  The  pedestal  of  the  statue  of  Gusta- 
vus  III.  in  Stockholm,  and  many  other  beautiful  orna- 
ments with  which  that  capital  is  adorned,  are  constructed 
of  this  homstone  porphyry  ♦, 

Observations. 

1.  Distinctive  Characters, — a.  Between  splintery  horn;- 
fl(fone  and  compact  Jelspar.  Compact  felspar  has  a  folia- 
fed  fracture  conjoined  with  the  splintery,  whereas  splin- 
tery homstone  is  simply  splintery  :  compact  felspar  has  a 
glimmering,  inclining  to  glistening,  lustre,  whereas  splin- 
tery homstone  is  dull :  compact  felspar  is  not  so  hard  as 
8{dintery  homstone:  and,  lasdy,  compact  felspar  melts 
without'  addition  before  the  blowpipe,  whereas  splintery 
homstone  is  infusible.—- A.  Between  splintery  homstone 
and  conchoidal  homstone.  In  splintery  homstone,  the  co- 
lours are  duller  than  in  conchoidal  homstone,  and  are  al- 
ways simple ;  internally,  splintery  homstone  is  dull,  where- 
as conchoidal  homstone  is  glimmering  or  glistening:  the 
fracture  of  splintery  homstone  is  splintery,  but  tliat  of 
conchoidal  homstone,  conchoidal ;  and  splintery  hom- 
stone is  softer,  and  more  difficuldy  frangible,  than  conchoi- 
dal homstone. 

2.  It  passes  into  compact  felspar  and  claystone  ;  also  into 
quartz,  and  common  jasper ;  and  into  calcedony,  flint,  and 
flinty-slate. 

8.  It  appears  to  contain  more  silica  than  compact  felspar, 
but  less  than  quartz ;  hence  it  is  harder  than  compact  fel- 
spar, but  softer  than  quartz. 

4.  Some 

*  Thomson*!  Travels  in  Sweden.— Gottingische*s  Taschenbuch,  v.  h. 
1813|  135.  . 
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4.  Son^  of  the  varieties  of  ihc  pctro^lex  of  Dutor 
Lelievre^  Bruii^^imt,  and  Huuy,  appear  to  be  #ptii 
lioiDstoTie ;  others  seem  to  be  compaet  felspar. 

5.  The  J*alio}Tetre  and  Ne*>petre  of  Sausstire,  appear 
include  botli  the  splintery  homstone  and  common  flltii] 
date  of  Werner, 

6.  The  HallefiintA  of  the  Swedes  (Petrosilex  sonij|>ellu- 
cidusy   Wall.   Syst.   Min,    t-  i*  p.  27.),   Pctroj^ilcx  of  die 
French^  which  occurs  at  Sak,  HUUefor^,  Brnnieiiiora 
Sweden,  and  wliith  has  heen  arranged  along  with  hon 
stone,  ii  generally  compact  felspar^  or  an  intimate  mixtui 
of  fekpar  and  quartos. 


Second  Kind. 

Conchoidal  Hornstone, 

Muschricher  Honisteinj  WemeK 

Muachlicher   Honistein,  Wern.  Pabst  b.  i.  s.  S5Q.^^Petrci8ill^ 
squabilia^  Wall.  t.  L  p.  281. — Le  Homstein  ccmcboide^  Br\ 
t,  1.  p.  250- — Muschlicher  Flomstebj  RemSj  b.  ii.  s,  3'28* 
^  Lud,  b.  I  s.  78-   Id.  SticL  Ir  th.  s^  860.   Id.  BcrL  s.  236^ 
Moh^,  h.  I  8.  255-     Id.  HaL  s.  U.    Id.  Shiffhts,  h.  I  s.  U 
M  Hof.  b.  il,  B.  69<    Id.  Lettz,  b.  l  s,  $Gn.    Id,  Oken,  b. 
n.  B60.  M  Ham.  Handb.  b.  li*  s.  403. 

External  Charaders^ 

Its  principal  oolours  arc  grey,  white,  and  red,  of  v/hkli, 
Ti  exhibits  tlie  following  vanetiee,  yellowish-grey,  greeni^Il 
grt^y^   and  pearl-grey  ■   from  yellowish-grey  it  pas«^  into 
Uabclk-yellow,  yellowish^white,  and  greyish^white ;   frtwit 

jiearl- 


«>RD.  1.  GEM.]      .    8P.  1.  RHOMBOIDAL  QAUIT^S.  Sjti 
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pesri-grey  into  flesh-red  and  cherry-red ;  and  from  green* 
ish-grey  mto  mountain-green.  The  oolours  are  almost  wL 
^ways  l^t,  and  sometimes  they  occur  in  spotted,  clouded, 
axid  striped  delineations. 

It  occurs  most  frequently  masave,  sometimes  stalactitiey 
often  in  globular  forms,  rarely  with  nx-fflded  pyramidal 
inpressions;  and  very  seldom  in  the  foUowii]^  suppoatitiouft 
orystals: 

1.  Flat  double  three-nded  pyramid. 
S.  Acute  double  six-sided  pyramid. 
S.  Six-sided  prism,  acuminated  with  three  planes. 
4.  Perfect  six-sided  prism. 
These  figures  ori^nate  from  calcareous  spar. 
Internally  it  is  glimmering,  sometimes  approaching  to 
SJistening,  and  the  lustre  is  vitreous. 

The  fracture  is  more  or  less  perfect  and  flat  conchoidal. 
The  fragments  are  indeterminate  angular,  and  rather 
^^harp-edged. 

It  is  translucent,  but  in  a  lower  degree  than  spHntery 
liomstone. 

It  is  hard ;  it  is  harder  than  splintery  homstone,  but  not 
«o  hard  as  quartz. 

It  is  rather  difficultly  frangible.. 

I^pecific  gravity,  2.572,  2.580,  2.6OI5  Hoffmann. 

Geognostic  Situation. 

It  occurs  in  metalliferous  veins  and  agate  veins ;  also,  in 
imbedded  portions,  in  pitchstone  por|^yry,  and  in  striped 
jasper.  The  metalliferous  veins  contain,  besides  the  hcnm- 
Mone,  sometimes  ores  of  olver,  of  lead,  or  of  cobalt,  but 
never  of  red  ironstone,  the  ore  which  frequently  aooonqMp 
nies  splintery  homstone.  In  agate  veins  it  is  associated 
with  calcedcmy^  &a   Habede  says,  that  it  sometimes  fonns 

the 
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the  basis  of  a  porphyry  which  ocHistitutes  whole  moui^^. 
tains  * ;  and  further,  that  it  passes  into  pitchstonc,  and  oc^, 
curs  in  beds  and  kidneys  in  claystone. 

Geograpliic  Situation. 

It  is  found  along  with  claystone  in  the  Pentland  HiU< 
near  Edinburgh  ;  also  in  Saxony  and  Bohemia. 

Observations. 
It  is  nearly  allied  to  striped  jasper. 


Third  Kind. 

Woodstone. 

Holzstein,  Werner. 

Htflzstein^  Wid.  p.  329.— Woodstotie,  Kirw.  vol.  i.  p.  315.^ — ^t^ 
bois  petrifie,  ou  le  Holzstein,  Brock,  t.  i.  p.  259- — Holxstei^^ 
Beiiss,  h.  ii.  th.  i.  s.  322.  Id.  Lud.  b.  i.  s.  78.  Id.  Bert.  8.23^3- 
Id  Mohs,  b.  i.  8.  256  Id.  Hob.  s.  14. — Quartz-agathe  xy 
loide,  IfaiJi/,  Tabl.  p.  28. — Holzstein,  Steffens,  b.  i.  s.  YiV-r^^^ 
Id.  Hqf.  b.  ii.  s.  72.  Id.  Lenz,  b.  i.  s.  370.  Id.  Okcn,  b.  f 
s.  300. 

External  Cliaract^rs. 

Its  most  common  colour  is  ash-grey,  from  which  it  pas- 
ses into  a  greyish-black,  and  into  greyish-white ;  further 
into  yellowish-grey,  sometimes  into  smoke-grey  and  pearl- 
grey,  flesh-red,  blood-red,  and  brownish-red.  The  yellow- 
ish-grey  passes  into  wood-brown  and  hair-brown,  and 
ochre-yeUow.  It  occurs  rarely  greenish-grey,  and  moun- 
tain-green. 

In 

~  *  Hofibium  says  that  it  never  formi  whole  bedf  or  mountain-i 
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In  general,  several  colours  occur  together,  and  these  are 
ammged  in  irregular  douded  and  striped  delineations. 

It  occiurs  in  roUed  pieces,  and  in  the  shape  <£  trunks, 
bfanches,  and  roots. 

Its  external  surfoce  is  uneven  and  rough. 

Internally  it  is  sometimes  dull,  sometimes  glimmering 
and  glistening,  according  as  it  is  more  or  less  of  the  nature 
of  the  two  preceding  subspecies. 

.    The  cross  fracture  is  imperfect  ocHichoidal ;  the  lonjptu- 
dinal  fracture  is  splintery  and  fibrous. 

The  fragments  are  angular,  and  rather  sharp-edged; 
sometimes  splintery. 

It  is  generally  translucent  on  the  edges  ^  sometimes  fee- 
bly translucent 

It  is  hard  in  a  low  degree. 

It  is  rather  difficultly  frangible. 

Rather  heavy. 

Specific  gravity  g.561,  2.6^,  2.636,  Hqffmarm. 

Geognostic  SittuUum, 

It  is  found  imbedded,  in  sandy  loam  in  alluvial  soil ;  and 
it  is  said  also  in  a  kind  of  sandstone-conglomerate  and  day- 
atone^ 

Geographic  Situdtion. , 

Europe.^^lX  oecurs  at  Loch  Neagh  in  Ireland:  at 
Chemnitz  and  Hilbersdorf  in  Upper  Saxony.  In  the 
year  1752,  the  whole  under  part  of  the  trunk  of  a  tree 
with  branches  and  roots,  in  the  state  of  woodstone,  was 
found  near  Chemnitz.  In  the  Electoral  Cabinet  at  Dres- 
den there  is  a  specimen  of  woodstone  from  Chemnitz :  it  is 
a  portion  of  the  tnmk  of  a  tree,  and  measures  five  feet  in 
Vol.  I.  P  lengthy 


.U.vjiax        r^L 


1.  As  mwAatmm  exfaSxts  chMntni  iliBiiitf  fin  aB 
cCbcr  mrnerak,  h  ia  rerj  ymyalj  ■  i  bi^i  i1  k  ifce  fffSlBB 
M  a  duthkct  %ubK«Cance. 

£  We  miut  be  carefid  mc  Id  cuDfouaJ  tagAs  aB  tiie 
firietm  of  petiified  wyxmI  thjt  occur  B  iHtaie;  isr  void  t^ 
mm»tumt»  petrified  with  homsloii^  fivmii^ 
BonetimeA  with  opd,  formiiig  Wood-opil;  at  olhcr  i 
iritk  eoDunca  quartz  or  calcareoua  earth. 


Tenth  Sisbtpecks. 
Flinty-Slatc. 

Tvi0  ftulMpecies  is  divided  mto  two  knidB^  via. 
Pfinty^Slate^  and  Lydiao^tone* 


tint 


[Stibtp.  la  Flinty  SlaU^—Ut  Kind^  Cmmm  FHniy  Slate, 
K 

First  Kind. 

'  ^  Cchhidqci  Flinty  Slate. 

Gemeiner  Kiesdchiefer,  Werner, 

Id.  WIL  8. 380. — Siliceous  Schistos,  Kirn.  voL  i.  p.  306. — Kie» 
Bekdiiefer^  EHner,  b.  i.  8. 343.  Id.  Emm.  b.  i.  s.  178. — Schista 
(  ailicea.  Nap.  p.  244. — S^ste  silideux  commun^  Broch.  t  L 
p.  283.— Gemeiner  Kieselschiefer^  Reuss,  b.  ii.  8.  33^.  Id 
Lud.  b.  i,  8.  84.  Id.  M(^,  b.  i.  8.  259-  Id.  Bert.  s.  168.  Id. 
SMck.  Ir  th.  8.  36l. — Jaspe  schisteux^  Brong.  t  i.  p.  327.— 
Gemeiner  Kieselsdiiefer^  Steffens,  b.  i.  8.  175.  Id.  Hoff.  b.  iL 
s.  75.  Id.  Lenz,  h.  i.  s.  878.  Id  Oktn,  h.H.  s.  £97-  Id.  Hmu. 
Handb.  b.  u.  8. 40a— Indurated  Slate^  Aikin,  p.  244. 

Exiemal  Characters 

Its  principal  a^ur  »  grey^  And  most  frequently  asb* 

^     gi^-     It  passeson  the  one  side  into  smoke^grey  and  grey- 

iah-Uack,  on  die  acfa^  into  pearl-^grey,  from  which  it  paaaea 

into  flesh-i^d,  and  into  «  cebur  intermediate  between 

brownish-red  and  cherry-red. 

The  colours  sometimes  occur  in  flamed  and  striped,  alai» 
in  spotted  and  clouded  delineations. 

It  is  often  traversed  by  quartz  veins. 

It  occurs  massive,  in  mountain  masses,  and  in  blunt* 
edged  pieces,  which  are  pebbles. 

It  sometimes  occurs  in  lamellar  concretions. 

Internally  it  is  faintly  glimmering,  almost  dull. 

The  fracture  in  the  great  is  slaty,  and  in  the  small  splin- 
tery. 

The  fi^igments  are  indeterminate  angular,  and  more  or 
Jess  sharp-edged,  and  sometimes  tabular. 

pa  It 
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It  is  more  or  less  translucent,  and  passes  into  transluoent 
on  the  edges. 

It  is  hard. 

It  is  uncommonly  difficultly  fxan^Ue. 

Specific  gravity,  2.613,  2.628,  2.644,.  IToj^iiuiii.— 2.611  ^ 
Kirwan- 

Chemical  Characters. 

It  is  to  Be  regretted  that  this  interesting-  substance 
BOt  been  hitherto  chemically  examined. 

Geognostic  Situation. 

It  occurs  in  beds  and  imbedded  masses  in  clay-slate  and 
grey-wacke ;  and  in  roundish  and  angular  masses  in  i 
stone. 

Geographic  Situation. 

It  occurs  in  difTerent  parts  of  the  great  tract  of  day-shte-^^** 
and  grey-wacke,  which  extends  from  St  Abb*s  Head  to  ^"^^ 
Port  Patrick ;  also  in  the  Pentland  HiUs  near  Edinburgh. 

It  is  also  found  in  Norway,  Saxony^  Bohemia,  Silea%  ^^ 
France,  and  other  countries. 

Observations. 

1:  It  is  tlistingiiished  from  Splintery  HorfistonCy  with     ^* 

ivfakh  it  has  been  confi>undcd,  by  its  colours  bring  in  ge — • 

nenl  darker,  its  glimmering  internal  lustre,  its  slaty  fiac " 

tare^  its  lamellar  (x>ncretions,  and  its  geognostic  relations.  ^^  ^ 
Cokur,  lustre,  translucency,  and  more  difficult  frmjnlTilitj^  i^-  ' 
jirt**y"^  it  from  Lj/dian^tone. 

Jt  In  early  writm^  it  is  named  Horn-Slate,  (Homschie-— — ^ 
fW);  under  which  denomination  mineralogists  included^ 

vane 
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[Snitp,  la  FUmty  StaU,^2d  Kimd,  Lydian  Stmt. 

▼aiiety  of  slaty  rocks,  as  Porphyry-slate,  and  Gseeiistone. 
Werner  first  accurately  described  it,>and  gave  it  its  .present 
name  and  place  in  the  system. 

8.  It  is  very  nearly  allied  to  the  ham-rock  of  some  mine- 
ndogists,  which  is  an  intimate  mixture  of  quartz  and  fel- 
spar. 


Second  Kind. 

Lydian-Stone  *. 

Lidischerstein,  Werner. 

Lapis  LydiuSy  (s.  Heradius,)  PUn.  Hist  Nat  xxxiiL  S-^-^Lapit 
iLydius,  Wail  tip.  353.— L.  Stein,  Wid.  p.  360— Basanite, 
Kirw.  voL  L  p.  307« — Lidischerstein,  Ettner,  h.  ii.  s.  346.  Id. 
Emm.  b.  L  s.  181.— ^Schisto  silicesy  Nap.  p.  244.— Lydienne, 
Xom.  t  ii.  p.  384. — ^La  pierre  de  Lydie,  Brack,  t  i.  p.  286.— 
Lydischerstein,  Rous,  b.  ii.  s.  337*  Id.  Lud.  b.  L  s.  85.  Id 
Moks,  b.  i.  8.  262.  Id  Bert.  s.  l68.  Id  Suck.  V  th.  s.  363. 
— Jaspisartiger  Kieselschiefer,  Hob.  s.  13.— Jaspe  schisteux, 
Bnmg.  t  i.  p.  328. — Lydischerstein,  Steffcns,h.  i.  s.  I76.  Id 
Hoff.  b.  iL  s.  79.— Lydit,  Lenz,  b.  L  s.  374.  Id  Oken,  b.i. 
8.  297.— Jaspisartiger  Kieselschiefer,  Hatu.  b.  ii.  i.  400.»-« 
Lydian-itone,  AMh,  p.  244. 

External  Characters. 

Its  ocAoiir  is  greyish-black,  which  passes  into  TelreU 
black. 

It  occurs  masave,  and  also  in  trapezoidal-shaped  rolled 
jneces,  which  have  smooth  and  glistening  sur&ce& 

It 

*  So  aamed'fhxn  Ljdia  In  Afia  Minor,  wbere  it  was  fiivt  ohBcnred.   it 
la  4<acribed  in  Pliny  and  Ttwophrastus  by  iti  praieot  namcb 


J»A 
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It  is,  like  the  jiiwetlbtg  ktnd^  t^Tcr^  bj  quartz  xmm, 

InicnMliy  it  is  giinmieriiig. 

The  fracture  is  gencrallj  eveil^  and  apJ>roa*^hes  soffii- 
toBm  to  tist  C4>ui:hi>idal. 

The  feigQienta  art?  imlclerminate  an^l«r»  more  or  \m 
Hhaqi-edged,  and  sotaednie^  approach  to  the  cubical  dbjif^^ 

It  is  o[>euqiie* 

It  is  harcl,  but  not  in  saj  high  a  degree  as  flint 

II  m  rather  difficultly  frangible. 

SiKtific  gravity,  2.596,    £irwan.—2.GW^  Ear^ 
St.585t  Hqffhmnn. 

Ceognmtk  Sittmiion* 

It  occurs  refy  frequently  aJmig  with  comiDcm  flinty* 
slate  in  hedn  in  clay>slate ;  but  il  ha»  not  been  fouml  ^  ' 
any  of  the  older  primitive  rocks.  It  occurs  m  masse* of 
various  mi^^^  imbedded  in  grey-wacke,  and  in  beds  that 
alternate  with  stoita  of  that  rock.  A  rock  very  nearly  si* 
lied  to  it  occurs  in  beds  in  the  oldest  coal  fomiatjoo,  vix-  I 
that  Afisociatc'd  with  Uie  old  red  sand^tone^  and  in  saiD« 
new^  coal  ibrmations. 


d 


Gmgraphlc  SUunikm. 

It  is  found  near  Prague  and  Carkl)ad  in  Bohemia;  ^ 
Hainchen  near  Freyberg  in  Saxony  ;  in  tlie  Hartz ;  ajwl  ^ 
the  Mooribut  and  rentUtul^HiU^  ti^^r  Kdinbui^h. 

This  mineral  m  sofnetimes  used  as  a  touchstone,  fcr^  j 
•certaiuing  the  purity  of  gi>ld  and  silver.     When  T*e  wiJi ' 
ID  dkt^iuiiie  tJie  rclati\  e  purity  of  different  kinds  of  g^'*^ 
itti  Mhrtr  alloys^  we  dmw  the^alioy  across  the  surface  w 

tM 
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the  stcme,  and  compare  the  colour  of  its  trace  with  that  of 
the  pure  metals,  or  o(  known  compounds  txf  these  metals, 
and  we  thus  obtain  by  simple  ocular  inspection  a  pretty 
oorrect  knowledge  of  the  purity  of  the  alloy. 

A  good  touchstone  should  be  harder  than  the  metals  cat 
metallic  compounds  to  be  examined:  if  softer,  the  powder 
of  the  stone  mixes  with  the  trace  of  t^e  metal,  and  obscures 
It.  It  must  also  possess  a  certain  degree  of  roughness  on 
its  surface,  in  order  that  the  metal  may  leave  a  sufficiently 
distinct  trace  or  streak;  it  must  not,  however,  be  too 
lou^  otherwise  the  particles  of  the  metal  will  be  hid 
amongst  inequlslities,  and  no  distinct  or  continuous  trace 
will  be  formed. 

L.astly,  a  good  touchstone  must  have  a  black  colour, 
as  this  tint  shews  the  colour  of  the  streak  better  than  any 
other. 

Those  varieties  o^Lyd^an-Stone  which  are  neither  too 
hard  nor  too  soft)  and  which  have  a  kind  of  velvety  feel, 
and  are  not  traversed  by  quarts  veins,  are  those  which  are 
preferred  for  touchstones. 

They  are  cut  into  tables  by  means  of  pumice;  then 
ipround  with  sandstone,  and,  lastly,  rubbed  with  cJiarcoftU 
powder  or  ivoiy-black. 

1.  Compact  varieties  of  Clay-slate  and  of  Basalt  are 
flometimes  used  as  touchstones. 

2.  According  to  Humboldt,  it  contains  a  small  portien 
of  caibcm. 

EieoefUk 
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Flint. 
Feiirsteiii,  WerTwr. 

me%  ignUrim,   Wtdl  t  i.  p.  275.— Feurstem,   Wtd.  p.  308^ 
Flint,   Kirw.   vol  i,  p.  301. — Feurstem,  EMner,  b.  li  &  SSOi 
Id^  Emm.  b.  I  &.  J43,— Pletm  focacia.  Nap.  p.  180. — Siki,  c« 
Pierre  a  fusil,  Larw,  t  i.  p,  137-     M  Bmch.  t-  i.  p.  tfiS^ 
Qiiarz-Bgathe  pjrromaqiie,   Hauy,  U  S*  |k  4S7- — Feariteifi, 
Merus,  b.  ii.  f**  295.     M  ifw^.  b.  I  ».  79*     M   5W*.  U  tb- 
»,  343.    M  Bi'H,  s.  960.    Id,  Mo/mj  b.  I  s-  264.    /<^.  Hub.  f.  9- 
Siloc  pyromaque,  Brmig.  U  i.  p.  313*— ^Quaitz-agmtbe  pyrt^ 
maque,  Lums^  p.  3S.    irf.  Brard,  p,  96*-^Bkck   Flint,  Kw/^ 
Tol  i.  p.  21 1 .— Fearstein,  Sieffem,  b.  i.  s.  lf>3.   M  Huff.  b.  U- 
^  8S,  Id,  Lmz,  b.  u  &  377-   M  0km,  h.  I  ft.  g65*  Id^  Um^ 
Ij.  il  s,  404,— Flinty  Aikin,  p.  182,      " 

Ejdem^  Cftaraders. 

Its  most  common  colour  is  grey,  of  which  the  foUowiii^ 
varieties  occur  :   ash-grey,  yellowish-grey j  and  smoke-grep 
Ynnn  smoke-grey  it  pa-ssea  on  the  one  side  ill  rough  mk^ 
grey,  into  greyish-black ;  on  the  odier,  into  yeUowisih-grey> 
and  into  a  colour  intermediate  between  ochre  and  wax-yel^ 
low  ;  farther,  into  yellowibh-bruwn,  reddish-browu^  and  in- 

I  a  colour  intennediate  between  blood-red  and  bruwimh- 

t  Fomerinies  presents  zoned,  stripedj  clouded,  spotted^ 
I  flamed  colour  deHneai'ioiis. 

\  masiiivef  in  regular  plates,  in  angular  grains  aji^^ 
^ ;  It  occurs  also  in  globular  and  ellipticid  rolled  piece&^ 
^  iortii  of  mndj  and  tuberose  imd  perforated. 

ir 
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It  sometimes,  althou^  rardy^  cxscurs  in  supposititioua 
crystals.     These  are : 

1.  Acute  double  six-sided  pyramid. 

2.  Flat  single  or  double  three^ded  pyramid. 

S.  Six-sided  prism,  very  flatly  acuminated  by  three 
planes,  whicb  are  get  on  the  alternate  lateral 
planes. 

4.  Table. 

These  crystals  are  internally  hollow ;  the  pyramidal  and 
prismatic  forms  originate  &om  calcareous  spar ;  the  tabular 
fiom  heavy  spar. 

It  occurs  in  extraneous  external  shapes,  viz.  in  the  form 
cf  echinites,  corallites,  madreporites,  fungites,  belemnites^ 
mytilites,  &c. :  of  these,  the  echinites  are  the  most  frequentt 
and  the  mytilites  the  rarest. 

It  sometimes  occurs  in  lamellar  concretions,  which  are 
either  straight  or  concentrically  curved. 

The  external  surface  of  the  angular  pieces  is  smooth  and 
g^st^ning,  that  of  the  other  forms  is  sometimes  rough, 
sometimes  uneven. 

Internally  its  lustre  is  glimmering. 
-  The  fracture  is  perfect  and  large,  and  rather  flat  oon- 
dbdidal. 

The  fragments  are  indeterminate  angular,  and  veiy 
diarp-edged. 

It  is  translucent ;  the  blackish  varieties  are  seldom  more 
than  translucent  on  the  edges. 

It  is  hard ;  rather  harder  than  quartz. 

It  is  easily  frangible. 

Specific  gravity,  2.594,  Blumenbach.—»,5Slj  GeUer.— 
8.581,  BrUf9m.— 9.594^  S.592,  Hqffnumn.^2.B8p,  2.6S0, 

Chmicai 
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in  wUch  the  flint  appears  in  beds,  imbedded  masses,  and 
veiiiB:  in  chalk  it  occurs  in  great  abundance  in  beda^  alao 
imbedded  in  angular  and  tuberose-shaped  masses,  and  in 
various  extraneous  shapes :  and  in  amygdakud  it  forms  one 
of  tlie  constituent  parts  of  agate,  or  occurs  in  veins.  In  al- 
luvial country,  it  appears  in  the  form  of  rolled  masses,  or 
gimvel,  and  sometimes  as  coarse  sand. 

S.  The  imbedded  masses  of  flint  are  frequendy  hdlow, 
and  the  walls  of  the  cavities  are  lined  with  ciys»Als  of  quartz, 
and  sometimes  with  crystals  of  sulphur. 

S.  The  beds  of  flint,  and  also  the  tuberose  and  other  sha- 
ped masses  of  this  mineral,  found  in  clialk,  appear  to  have 
been  formed  at  the  same  time  with  the  chalk.  But  Wer- 
ner is  of  opinion,  that  the  tuberose,  and  many  other  forms^ 
Jiave  been  formed  by  infiltration :  he  conjectiu'es,  that  du- 
ring the  deposition  of  chalk,  air  was  evolved,  which,  in  cn^ 
4eavouring  to  escape,  formed  irregular  cavities,  that  were 
afterwards  filled  up,  by  infiltration,  with  flint 

4  It  is  often  covered  with  a  whitish  crust,  which  is  usu- 
ally produced  by  wcathcxing ;  but  in  other  instances,  ap- 
pears to  be  an  ori^nal  formation. 

Geographic  Situation, 

Europe, — ^In  Scotland  it  occurs  imbedded  in  secondary 
limestone  in  the  island  of  Mull,  and  near  Kirkaldy  in  Fife- 
shire  ;  and  in  veins  and  agates  in  primitive  and  secondary 
rocks  in  various  parts  of  the  country.  In  England,  it 
abounds  in  alluvial  districts  in  the  form  of  gravel ;  or  is  im- 
bedded in  chalk,  or  secondary  limestone,  and  forms  a  con- 
stituent part  of  veins  that  traverse  both  primitive  and  se- 
condary rocks. 

In  Ireland  it  otcurs  in  considerable  quantity  in  seconda- 
ry limestone. 

On 
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On  tlie  Continent  of  Europe  it  is  not  unfrequent ;  thus 
it  oc€urB  imbedded  in  chalk  in  the  idiinds  of  Bugeo  and 
Zealand  ;  in  secondary  limestone  in  Swahia,  Bavaria,  SlPEO* 
nylt  PruB5i%  Franeonia,  Au^lria^  Galicia,  Fmiice,  SpBin* 
and  Switzerland* 

^sia* — In  the  Umlian  mountains  it  oceurii  in  licdj  in 
^condor J  liinestone ;  alM>  in  veins  that  trftver^  botli  pri^ 
tnitive  and  scicundary  nicks.  It  has  1?een  found  on  the 
ahores  of  Uie  lake  Baikal ;  and  on  tJie  banks  of  the  river 
Tura^  also  in  Siberia ;  and  in  different  putts  of  China. 

^wimta.-^It  occurs  ia  North  America*  either  imbeddtd 
in  rocks,  jgr  in  rolled  pieces. 

Uses. 

The  principal  use  of  this  mineral  is  for  gim- Hints  ftsr 
which  purpose  it  is  excellently  fitted,  on  account  of  iti 
hardnessj  the  abundance  of  sparks  it  affbrdii  witii  steel,  and 
the  sharp  fragment's  it  gives  in  breaking  **  Th«?  moat  cut- 
lebrated  manufactories  of  gun-flints  are  those  in  England, 
Muesnes  near  Berry  in  France,  in  Galhcia,  and  of  Avi» 
in  the  Tyrol.  The  operation  of  nuiking  them  is  so  f^mple 
and  easy,  that  a  giKxl  workman  will  make  1500  flinls  in 
a  day.  The  whole  art  consists  in  striking  the  stone  re- 
peatedly with  a  kind  of  mallet,  and  breaking  oS*  at  each 
stroke  a  fragment,  yharp  at  one  end,  and  thicker  at  ihf 
other.  These  fragnienU  are  afterwards  sliaped  at  ple^ 
fiiu-e,  by  laying  the  line  at  which  it  is  wished  they  should 
break,  upon  a  sharp  iron  instrument,  and  then  giving  it 
repeatedly  smart  blows  witli  a  mallet*  During  the  whole 
operation,  the  workman  hoidh  the  stone  in  hii  left  hand, 
or  merely  supports  it  on  his  knee.      All  the  varieties  of 

aim 
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fBnt  are  not  equally  well  fitted  for  gun-flints ;  the  best  are 
the  yellowish-grey ;  the  dark  smoke  and  ash  grey  vaiie- 
ties  are  also  used,  but  they  are  neit&er  so  easily  split,  nor 
do  they  aiford  such  thin  fragments  as  the  other,  and,  ow- 
ing to  their  greater  hardness^  they  wear  the  lock  sooner. 
In  Prussia,  an  attempt  was  made  to  substitute  a  kind  of 
porcelain  for  flint,  and  such  flints  were  for  some  time  used 
by  the  Prussian  soldiers.  In  ancient  times,  flint  waa 
fashioned  into  cutting  instruments ;  and  it  is  conjectiured 
that  the  stone  knives  used  by  the  Hebrews  for  circumd- 
mon  were  of  thb  mineral ;  and  hence  probably  also  origi- 
nated the  word  Silex,  which  is  derived  from  scindere.  It 
also  forms  a  prmcipai  ingredient  in  that  species  of  pottery 
named  FKnUxoare ;  it  is  used  as  a  mill-stone,  particularly 
in  smalt  works ;  sometimes  it  is  employed  as  a  building- 
stone  ;  and  by  chemists  for  mortars. 

ObservaHona, 

1.  Flint  is  distinguished  from  Common  Cdkedmy^  by 
its  colour  suite,  glimmering  lustre,  perfect  conchoidal  frac- 
ture, inferior  translucency,  and  inferior  hardness: 

%.  It  passes  into  Homstone,  Camelian,  Calcedony,  and 
even  into  a  kind  of  Flinty-slate. 

8.  It  occurs  frequendy  in  extraneous  external  shapes,  a 
character  which  distinguishes  it  from  Homstone. 

4.  Hacket  has  endeavoured  to  shew  that  it  ori^atev 
from  chalk,  and  is  daily  forming. 

5.  Flint,  when  dug  out  of  its  repository,  is  very  general- 
ly enveloped  in  a  thin  white  opaque  crust :  if  this  crust  be 
removed,  and  the  flint  exposed  to  the  influence  of  the  wear- 
ther,  it  will,  in  the  course  of  time^  become  opaque,  and  of 
a  whitish  colour. 

Twdfih 


Calcedony  *. 

This  Bubqpecies  is  divkkd  kito  four  Idads^  vis.  Con* 
SKm  CdoedoDy,  Chrfwjpnaej  Pksooa,  and  Cameliaa. 

Common  Calcedony. 

Ckmemer  KakseddB,  Werner. 

Adtates  dulcedomus^  WaU.  tip.  287- — Calcedoine,  RomS  it 
Udt,  t  iL  p.  145.— Gemeiner  Chakedon^  Wid.  p.  317— Com- 
mon Chalcedony,  Ktrw.  vol.  L  p.  29^- — Chalcedon,  Estmer, 
b.ii.  8.368.  J<i£iiiOT.b.i8.151.— Calcedoiiia,iV;E^p.l83. 
—La  Calcodoinft,  Jjm.  t.  iL  p.  142.  Id,  Brock,  p.  268.— 
QaarU-agathe  calewkim^  Bdm^^  t  iL  p.  425.-^OeiDekier 
CUoedaii,i2(WJt,b.iLp.271.  Id. Ltd. Sm^ BerL  Id.Mokf, 
b.L  8.273.  Id.KanLTiheLi.2^  Id. Leomkard,Tth^ 9. 10. 
Qntfta^agaAe  cdloedoine^  Lmcoi,  p.  33. — Silez  calogdoipf, 
Bromg.  t  L  p.  298. — Quarts  agathe  oaloedoinc^  Brard,  p.  96L 
— CalcedoDy,  Kid,  yoL  L  p.  217— Calcedoiiie,  Uaiiy,  TabL 
p.  26.^— Gemeiner  KalcedoD,  Suffau,  b.  L  s.  153.  Id  Hof. 
b.  iL  8. 108.  /d  LeA,  b.  L  s.  385.— Chakedoo,  Oioi,  K  L 
s.  26&— Chalcedony,  iftHn,  p.  179- 

Eacterntd  Ckaratiere. 

Itsmostoonmiofiocdourisgrey,  of  wfaidi  the  fisUowi^g 

varieties 


*  Cdoedooj,  in  airtiait  ttraei.  was  fsoOectod  priod^illy  in  tkc  distDCi«f 
Cilceionia  in  Alia  Mimr,  tDd  bcate  tU  BVMi 
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variedes  occur ;  smoke-grey,  bluish-grey,  pearl-grey,  green- 
iflh-grey,  and  yellowish-grey.  The  bluish-grey  passes  into 
Bulk-wlute *,  and  smalt-blue;  the  pcarl-gtey,  into  pale. 
TudeUblue  and  phun-blue ;  the  greenish-grey  into  a  colour 
wfaidi  is  intermediate  between  grass  and  apple  green ;  iStSb 
yellowish-grey  passes  into  honey-yellow  -f",  wax-yellow,  and 
ochre-yellow:  from  this  into  yellowish-brown,  blackish- 
brown,  and  brownish-black  |. 

The  two  last-mentioned  colours  are  very  dark,  and 
when  held  between  the  eye  and  the  light  appear  blood- 
xed. 

The  colours  occur  in  clouded,  striped  ||,  dendritic  and 
moaa-like  delineations. 

Those  varieties,  in  which  there  is  an  alternation  of  white^ 
black,  and  dark-brown  layers  are  named  onyx;  those  with 
white  and  grey  layers,  caicedcmfx.  The  dendritic  varie- 
des, which  have  a  white  or  grey  basis,  with  black,  brown, 
ix  green  arborisations,  are  named  Mocha-stones  *. 

The  bliush-grey  varieties,  in  concentric  lamellar  concre- 
tioiis,  when  cut  across  into  thin  tables,  and  held  between 
the  eye  and  the  light,  exhibit  an  iridescent  appearance, 
and  hence  have  been  named  rainbow  calcedonf/.  When 
cut  parallel  to  the  concretions,  they  exhibit  a  clouded  de- 
fineatioQ* 

It 


I  6r  Pliny, 

•f  Cerachates  of  Pluiy. 

$  Hw  green  and  blue  varieties  are  the  rarest.  M.  De  Dree  meotiont 
an  otvre-MiK  variety,  under  the  name  of  'tuppkhin^t  and  which  is  much 
Ipiiiol  «n  'aooDunt  of  its  beauty  and  nurity.  It  is  found  in  Transylrania,  and 
at  Nertachifiski  in  Siberia. 

D  The  variety  with  green  stripes,  named  Mempkiitt, 

§  Moduhfltone,  alw  named  Detidritio  calcedony. 
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It  occui"s  massive,  in  blunt-eJged  pieces,  smooth  rpUed 
pieces,  plates,  crusts^  balk,  (which  sometime!*  contain  wa^ 
ter,  forming  what  are  called  enhydrites^  antl  more  rarelvt 
as  at  Irkutsk,  mineral  oil),  reniforiu,  liotr\^oidal^  cormUui-^ 
dal,  staluctitical,  cellular,  with  impressions  (generaHj^ 
cubes  of  flyor-spar),  aiid  erystalliised. 

The  foUowiug  are  iLs  cryHtallizationii : 

True  Crjfsiai^. 

1,  Rhomboid,  in  which  the  sides  are  either  dmsy  \ 
granulated,  with  a  glimmering  lustre.     They  o^ 
cur  in  druses,  , 

^     SupposliUimis  Crystah* 
1.  Rhomboid,  from  calcarcous-.*^?ar* 

It  sometimes  occurs  also  in  extraneous  external  \ 
m  the  form  of  ammonites,  turbinites^  echini les,  ma 
rites,  and  of  petrified  wood. 

It  occurs  in  lamellar  distinct  concretions,  varying  io  thick^ 
ncss,  and  which  are  sometimes  renlfumily  cunedj  son 
times  globular  and  conceiitriealjy  curved  ;  and  very  rard 
it  is  dij^posed  in  fibrous  concretions^  which  are  again  col- 
lectixi  into  coarse,  long,  ano^ulo-^anuliir  concretionii. 

Internally  it  is  dull;  the  splintery  varieties  exhibit 
iaint  degree  of  lustre. 

The  fracture  is  even,  which  sometimes  passes  inUi 
perfect  and  flat  conchoidal,  and  splintery. 

The  fragments  are  indeterminate  angulaTi  and  ratlief 
very  shorp^dgcd. 
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It  is  generally  semitransparent ;  but  the  black  and  white 
-rarieties  are  only  translucent. 

It  IS  hard ;  rather  harder  than  flint. 

It  18  brittle. 

It  is  easily  frangible. 

Specific  gravity,  2.600  to  2.656,  JTtrwan.— 2.616,  Bhi~ 
fiuwiAocA.— 2.618,  2.648,  JTar^^m.— 2.683,  2.686,  Hoji 
man. — ^2.664,  Brisson. 

Chemical  Characters. 
Infusible  before  the  blowpipe  without  addition. 

Constituent  Parts, 

.     Silica,  .  -  99 

Loss,  -  -  1 

lOO  Trcmsdorf*. 

Geofffiostic  Situation. 
Itoccurs  in  primitive,  secondarj-and  alluvial  rocks,  in  balls, 
kidneys,  angular  pieces,  short  and  thick  beds,  veins,  and  rol- 
led pieces.  The  balls  and  kidneys  occur  most  frequently  in 
•eoondary  amygdaloid,  and  contain,  besides  the  calcedony, 
ako  flint,  &c.  and  in  their  interior  exhibit  beautiful  reni- 
finrm,  botryoidal,  stalactitical,  and  other  particular  external 
ihapes.  The  angular  pieces  ore  most  frequent  in  secondary 
amygdaloid ;  they  occur  also  in  primitive  porphyry.  The 
beds  occur  in  primitive  porphyry,  but  more  abundantly,  in 
Vol.  I.  Q  secondar^^ 

■  -  - 

*  In  the  etrJj  analyses  of  Bergman,  Gerhard  and  Lampadius,  alumioa, 
^  the  proportion  of  from  12  to  16  per  cent,  is  stated  as  occurring  in  calce» 
^otij;  and  Ouyton  and  Bindheim  mention  lime  as  one  of  its  constitueitt 
(arts. 
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secondary  trap  ruck^i  a^  in  mnygdaloid,  basalt,  aiid  gr«efi- 
srtone.     The  veins  are  of  two  kinds  :  agate  veins,   which 
occur  in  primitive,  and  secondary  rocks;  iind  metalhterous 
voinsj  that  occur  principally  in  primitive  rocks.     The  agate 
vtniirt  contain,  besides  the  calcedonVt  also  flint,  homston^ 
opal,  and  anietbygL     The  metalliferous  veins  sff^  of  three 
frirmationa :    In  tlie  fir^t,  the  calcedony  is  awidaited  with 
aher  and  lead  ores,  and   bn>wn-spar^afi  in  the  Smcoii  Era- 
gebirge;  in  Lower  Hun^mry*  and  Transylvania:  In  the 
second,  with  bmwn  and  lilack  ironatone,  s|Mirry  imnsloDt^ 
hornstone,  and  oilier  fossils,  as  in  the  Baxon  £rxgebii^; 
in  \'oightland ;  at  Huttenberg,  in  Carinthia,  &c. :  And  k 
the  thiid,  along  with  ores  of  cfjppcr,  as  in  the  Trevaacus 
mine,  in  Cornwall.     The  calcedony  in  these  veins  exliilNls 
many  different  external  forms,   a^  iStaJactitical,  botryoitH 
comUoidal,  reniftinTij  he.     In  alluvial  country,  it  is  ibund 
only  in  roiled  pieces. 

Europe. — This  mineral  occurs  more  or  leis  freqneotJf 
ill  tile  sc^ccfodary  trap  rocks  of  Scotlajid,  Thusj  it  foni» 
ooteinpuranec^ufl  veins  in  greenstone  rocks  in  Fifesliire ;  m 
iKV\XT%  in  balls,  kidneys,  and  veins^  either  singly  or  aloQg 
with  other  mitiemls  fonning  agate,  in  the  trap  rocks  of  th* 
PeniJand  Hills,  near  Edinburgh,  tliose  ill  West  LotUidi 
Mid  I^thian,  E«5*  Zx^thiaiu  DuiTifriesshire,  L.anafkdiii^) 
DumlMiftoti^rY^  Stirhng*hir^'»  Perthshire,  AngUirfitf^ 
and  odier  di^^tricts  in  ihc  niatntaiid  of  ScotlaiKL  Thetiip 
rocks  of  Mull,  Rume«  Canna,  £igg  and  Skye^ affind  cd^ 
oedbny  ;  and  smaU  pcirtiona  of*  it  occur  in  ihe  trap  rocbrf 
Shetland.  Tht?  mosn  sin^jular  varieties  of  English  cate- 
dony  are  thoee  found  in  Trevaisciis  tmne,  in  Cornwall*  K 
mbounds  in  ihs  amygdaloid^  n>cks  of  the  isbud  <^  Uf* 

bud 
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[Smbtp,  12.  CaUtdony^ — Ut  Kind^  ContniM  Ctkedony, 

hfoA  and  the  Faroe  islands.  It  is  a  rare  mui»<al  ia  tlie 
Scandinavian  peninsula;  and  occurs  more  or  less  frequents 
ly  in  the  Harta;  in  the  Electorate  of  Saxony;  Sileaa; 
flohemia;  Franocmia;  Suabia;  Grallicia;  France;  Swit- 
Mriand ;  Italy ;  Austria ;  Hungary ;  and  Transylvania. 

.^rio.^— It  occurs  in  rolled  pieces  in  the  islandof  Ceylon ; 
in  the  trap  rocks  i]f  Dauria ;  in  Calmuck  Tartary ;  in  the 
Ateain  and  Uralian  mountains;  and  on  the  shores  of  the 
Mftflf  Ochotsk. 

Afiriea,*'  It  occurs  in  rolled  pieces  on  tlic  banks  of  the 
river  Nile.  The  ancients  are  said  to  have  procured  tlieir 
ineat  calcedonies  from  mountains  in  the  neighbourhood  of 
xoeoes. 

Amwrka. — It  occurs  in  Greenland;  in  different  parts 
af  the  United  States,  in  porphyry  and  amygdaloid ;  in 
Mexico ;  and  at  Panama,  in  New  Granada,  in  South  Ame- 
rica. 

Uses. 

As  it  is  hard,  susceptible  of  a  fine  polish,  and  exhibits 
beautiful  colours,  and  considerable  transparency,  it  is  em- 
ployed as  an  ardcle  of  jewellery.  It  is  cut  into  ring  and 
fieal  stones,  necklaces,  ear-drops,  small  vascs^  cups,  and 
anuffJboxes.  The  finer  varieties,  particularly  those  named 
Onyx,  were  much  priced  by  the  ancients,  and  were  by  them 
cut  into  camcas. 

The  Camea  is  a  kind  of  engraving  in  retief,  in  which 
the  figure  b  of  a  different  colour  from  the  gtx>und.  When 
the  colours  arc  good,  and  distinctly  separated  from  each 
other,  and  the  layers  equal  and  parallel,  the  onyx  is  much 
prized.  Many  fine  engraved  cameas  of  this  kind  are  pro- 
served  in  collections.     The  National  Museum  in  Pari?,^  and 

Q  2  the 
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the  magnificent  collection  of  M-  De  Dree,  also  in  Parisj  art 
rich  ill  catneas. 

The  coiicetitrically  striped  onyxea^  whicli  are  very  rare, 
[were  much  prized  by  the  ancients^  and  they  cut  upon  them 
I  Tei"y  beautiful  figures  m  denii-relief  •,     One  of  the  most 
I  beautiful  works  cut  in  this  variety  of  cabedony «  is  the  ce- 
lebrated Maniuan  Vtine^  which  wan  seised  by  itie  Germ^i 
at  the  f^toimiiig  of  Mantua,  and  ever  since  has   been  pre^ 
sen  ed  in  the  Ducal  Collection  in  Brunswick-     Sevend 
I  tiful  plates  of  onyx  are  preserved  in  the  Electoral  Cabi 
|m  Dresden  :  there  is  one  valued  at  44^000  dollars, 

The  dendritic  calcedonies,  or  niuclia-stone%  are  mi 
prized  as  ornamental  stones >     The  arborizatiocis,  as 
mentioned,  are  blai^k,  red,  I>rown*  or  green.     The  bl 
are  tlie  mo^t  common,  and   most   distinct :    tlie  rtd^ 
tlic  contrary ^  are  rarer,  and  are  less  distinct,  and  are 
coraliltu%  from  the  resemblance  of  the  dendritic  dd 
tions  to  coral ;  and  the  green  are  rare,  and  much  est 
These  arliorizatious  apj^ar  in  some  cases  to  be  owing 
iron^  in  olliers  to  manganese^  iron,  and  mineral  oil*     Dy- 
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•  Some  anttqiuirljin»  ire  of  opinion^  thufe  the  v^tt  mnrrkina.  ctf  PKny 
dt  oafx ;  bat  Dr  Clarke,  in  the  fbHowmg  passage,  advancefl  anoUicf  bjpo- 
UiCsts  "  Tlie  porcelaJn  of  China/*  he  obsenfesg  **  brought  overlmd  o" 
Uie  btck»  of  eameltr  h  ciLpoecd  for  aalc  in  Grand  Cftiro,  Sniyma,  and  C^' 
StmiUnople.  We  taw  9ome  pore«^lain  dbhc«  for  cutttaifiiag  pllaUi  that  hai 
be<fn  thita  con v eyed!,  and  they  were  a  yard  in  djaxneter.  Tbe  ■tine  titM 
with  CUirvA  eJtivied  in  lite  time  of  the  Romaos ;  sad  at  tlie  intrtHliictioii  ^ 
the  panx\tun  reswls  into  Rome,  they  were  bought  at  etiormouA  priceii  ^ 
were  esteemed  by  the  Romant  of  the  Augustan  age  as  artielea  of  the  hlfbc^ 
luxury  dud  magnificence.  These  vrere  the  rota  mttTrtna,  uf  Ptitiy^  as  maj^ 
proved  frt»iii  Bdun,  whr>  says,  that  the  Gn»k»  called  iheiu  in  Ixis  ijmc  •*  U 
mlniie  de  SmirEia/  fltnn  nwrcjr,  a  iheli  called  by  the  Fnsodi  Pvntiaiit  Mi 
liw  fine  vitrified  superflries  of  p*rcdain  resembling  In  its  luvtne  aitd  po*^ 
Itotiirfkce  of  tlic  3[ufei.** — Ciarkt'm  IVtmei** 
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tens  *,  V<Mi  Moll,  Daubenton,  and  lately  Lenz,  Blumen- 
bach,  Kid  Dr  MacCuUoch,  maintain  that  many  of  them  are 
of  B  true  vegetable  nature.  Dutens  says,  that  if  the  plants 
contained  in  calcedony  are  extracted,  and  the  iragments 
thrown  on  burning  charcoal,  a  bituminous  smell  is  exhaled; 
and  Von  Moll  maintains,  that  calcedony  sometimes  con- 
tmns  brown  and  green  moss. 

Lenz  affirms,  that  the  calcedony  found  in  the  a^lygda. 
loid  of  Deuxponts  contains  musci  of  different  kinds,  such 
as  lichen  ran^ferinus,  confervae,  byssi,  and  brya.  And 
Blumenbach  says,  in  a  letter  to  Banm  Von  Moll,  that 
though  he  had  hitherto  disbelieved  the  occurrence  of 
v^etable  bodies  in  the  dendritic  variety  of  calcedony  named 
mocha-sUme^  he  must  now  admit  that  it  does  sometimes 
ccmtain  plants,  apparently  of  the  nature  of  conferva.  He 
observed  these  in  specimens  from  Iceland  and  Catherinen- 
burg.  The  same  celebrated  naturalist  maintains,  that  he 
found,  in  the  interior  of  a«  agate,  the  fructification  of  an 
unknown  plant,  somewhat  resembling  the  Sparganivm 
ereckim.  Dr  MacGulloch,  after  examining  several  hundred 
qiedmens  of  mocha-stone,  is  of  opinion  that  they  contain 
cr]^pl<^amous  plants -f-.  This  ojmiion,  however,  still  re- 
mains vary  improbable 

Ohservatums. 

1.  Its  dull  and  even  fracture  distinguish  it  from  Flint; 
and  the  same  characters  distinguish  it  from  Camelian. 

2,  It  passes  into  Opal  and  Flint;  probably. also  into 
Hyalite. 

'  3.  It 

*  Vid.  Traits  des  Pierres  Precteuses,  p,  70,  71. 
-f  VM.  Geological  Transactions)  for  Dr  MacCalloch*i  observations  or  t2a« 
sulij^et. 


8*  It  was  first  accurately  described  by  Warner* 
4.  The  dendritic  varietv  is  sup]K>sed  to  have  been  origi- 
nally brought  from  Arabia,  by  the  way  of  Mocha;  and 
hence  the  name  Mocha^i&ne  given  to  it  by  jewelltt*^ 


TABULAR  VIEW  of  the  names  given  to  different  va* 
rieties  of  Common  Calcedony. 

1-  Lettcachi^i  q(  PHiiy,  milk-white  calcedcmy. 

£.  Cerackates  of  Pliny ^  houey-ydlow  caleedony. 

3.  Sapphirtne  ;  a«iire-blue  cal*^etlany. 

4.  Oni/^ ;  caJcedoii}'^  in  which  there  is  an  alternation 

of  white,  black,  and  dark-bmwn  layers. 

5.  Cakedimy3t,  In  this  variety  there  are  but  twodw^ 

of  colour,  Tiz,  white  and  grey,  whicJi  arc  also  oi** 
posed  in  layers* 

6.  Mocka^tone^  or  DendrUk  Cnkedont/.     In  thi«  vi- 

ricty  beautiful  arborizations  are  distributed  tlintni|h 
a  white  or  grey  ground, 
7*  Mtmphites ;  grey  calcedony  Trith  green  stripeSp 
5.  5^^  SiephefCs  sfmte;  calcedtmy  with  small  red  poifll* 
of  carnelian  or  jasfier*  It  ought  rather  to  be  pli* 
ced  with  agate,  but  tlie  common  arrangemepi  ** 
here  IbUowed     It  was  fomierly  niuch  estee&Md* 
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Second  Kind 

Chrysoprase''^. 

Krisopras,  Werner. 

^chates-prasiiis^  Wall,  t  i.  p.  S93. — Chiysoprasej  Rami  de  LiiU, 
t  ii.  p.  167— KTieopras,  Wem.  Cronet  p.  99-  Id,  Wid.  p.  356. 
*— Chiysoprasium^  Kirw.  vol.  i.  p.  284. — Crysopras^  Estner, 
b.  ii.  8.  349*  Jd.  Emm,  b.  i.  s.  174.^ — Crisoprasio^  Nap.  p.  195. 
Id.  Lam,  t  ii.  p.  177- — La  Chrysoprase^  Brech.  t  ii.  p.  280. — 
Quarts-agathe  prase^  Htmy,  t  ii.  p.  426. — Cryscprase^  Rettn^ 
h,  u,  8.  270.  Id,  Lnd.  Suck.  Bert.  Id.  Mohs,  b.  i.  s.  304.  Id, 
Hab.  Id.  Karst,  Tabel.  Id.  Leonhard,  TabeL-^ilex  Chry- 
flopriae^  Brong.  t  i.  p.  298.*— Quartz-agatbe  prase,  Lucas, 
p.  S5.  Id,  Brard,  p.  96. — Chryaoprase^  Kid,  vol.  i.  p.  204.>— 
Quartz-agathe  prase^  Hoiii/,  TabL  p.  26. — Cbrysopras,  ^<^ 
b.iL8.98.  Id.SteJens,l}.i.B.157.  Id.  Lem,h.ls.995,  Id. 
Oien,  b.  i.  8.  272.    Id.  AUcin,  p.  180. 

External  Characters. 

Its  characteristic  colour  is  apple-green,  of  all  degrees  of 
inteDflity ;  it  passes  into  pole  grass-green,  pistachio-green, 
4Uid  greoiiab-jprey.  It  is  sometimes  ^tted  yellowish- 
farown. 

It  occurs  generally  massive,  and  sometimes  in  plates. 

Internally 

*  The  name  Ckry90ftu»e  (x(vr»«'^«^«f,  Chyopranm)  is  derived  from 
11m  Gree1[,  and  was  applied  to  a  mineral  having  a  yellowish-green  colour. 
We  are  igacprant  of  the  stone  which  the  antlents  described  under  this  name. 
LataMB  was  the  Ant  who  appUed  H  to  the  green  stone  of  KososiuU.— Vid. 
Hirtotet  de  i'Aeademie  Royak  dc«  Setoncee  e(  DeUes  Lettrea,  annte  IT^; 
Berlin,  1757,  p.  202.— Vid.  also  Meinecke*8  Monograph,  intituled,  Ueber 
4ea  Cfysoprase;  Erla^gen,  1905. 
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Internally  it  it  dull,  seldom  glimmmng* 

Its  cliaTBcteristic  fracture  is  even;  fiiime  varieties  run 
to  small  and  fine  spEiitery  ;  others,  very  rarely,  into  Hi 
coiiehoidal. 

The  fragments  are  indeterminate  anguLu",  and  more 
less  sihai'p-edgt^d. 

It  Is  intcrmetUate  between  translucent  and  semi-transj 
rent,  but  always  approadies  more  to  the  first 

It  is  rather  softer  than  calcedony  or  flint 

It  is  rather  difFicultly  frangilile, 

SiJecific  gravity,  2.600,  D^  La  Jli>f/wTr^.— 2  714,  Ka 
j^n.— 2.608,  Hoffmmn.—S,m>?  Klaproih. 

Ckemkal  Characters, 

Before  the  blowpipe  it  loses  its  colour  and  transparency 
and  is  infusible  without  addition. 


Consiituenl  Parts. 

Silica,             -  -              96.16 

Lmie,             -  -               0,83 

^lagnesia,             -  -         0.08 

Alumina,          -  -             00-8 

Oxide  of  Iron,  .               0,08 

Oxide  of  Nickel^  -            1.00 

100 
Klaprothy  Beit,  t.  ii,  p-  IS- 

Geognostic  Sittiatt€m. 

It  oceurs  in  plates  and  cutemporaneous  veins,  along  wt^^ 
quartz,  liornstone,  common  eidcedony,  setni^opal,  asbesti^ 
indurated  talc,  lithomarge,  greea-earthj  and  steatite,  in 
mitive  serpentine. 
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Geographic  Situation, 

It  has  hitherto  been  found  only  in  the  Principality  of 
Munsterberg,  in  Lower  Silesia,  in  the  vicinity  of  the  towns 
of  Glassendorf,  Grochau,  and  Kosemitz. 

Uses. 

Tins  gem  is  much  prized  by  jewellers.  The  colour, 
when  deep  and  pure,  is  very  agreeable  to  the  eye,  and 
when  contrasted  with  brilliants  and  pearls,  particularly 
by  candle  light,  is  very  beautiful.  It  is  generally  cut  in* 
to  a  convex  form,  or  what  jewellers  call  en  cabochon.  It 
is  sometimes  cut  into  ring-stones,  necklaces,  bracelets, 
ear-drops  and  brooches,  and,  when  set,  green  taffeta  is 
used  as  a  foil.  In  ornamental  dress,  it  is  found  to  har- 
monize with  diamonds  and  pearls.  King-stones  of  chryso- 
prase,  when  semi-transparent,  and  of  a  pure  apple-green  co- 
lour, urill  sell  at  from  ten  to  twenty  guineas.  Its  coloiur  fades 
when  kept  long  in  a  warm  and  dry  place,  or  when  much 
exposed  to  the  air :  on  this  account  it  is  recommended  to 
keep  it  in  nKnst  cotton.  As  the  colouring  substance  of  this 
mineral  is  nickel,  it  is  difficult  to  explain  the  change  of  co- 
lour just  mentioned.  It  requires  considerable  attention  in 
cutting,  as  it  is  very  apt  to  fly  in  |neces ;  and  lajndaries 
find  that  great  care  also  must  be  used  in  polishing  it,  for,  if 
the  wheel  is  driven  too  fast,  and  the  gem  is  overheated,  it 
beccxnes  whitish  and  muddy. 

The  larger  and  impure  masses  are  cut  into  snuff-boxes, 
seal-stones,  and  similar  articles.  Very  beautiful  plates  of 
duysoprase  are  to  be  seen  in  the  Cathedral  Church  in 
Prague. 

Observations. 
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Observaiians, 

1,  Its  dbtinguisliing  characters  are  its  apple-green 

loUTi  even  aiid  dull  fracture,  senii-trajiaparency,  and  Iwsd J- 

]ie^.  Colour,  nnd  inferior  liaidness  distingiiish  U  frnrM^^^I 
.  Common  Cakedony^  and  the  dull  even  fracture,  with  graat^^^^lU 
er  hardness^  and  weight,  are  the  chai'acters  by  which  it 
distinguished  from  Opid,  S^tae  observ^ers  have  confound 
ed  it  with  Prme^  from  which  it  is  readily  distingui^ed  bj 
colour,  the  want  of  lustre,  even  fracture^  greater 
rency,  hardness,  and  weight 

%  It  parses  itilo  Opal  and  Splintery  Horn  stone, 


Tfdrd  Kind 

Plastna  *• 

Plasma,  Wemer^ 

Id.  Emm.  h.  m.  ^  3^2.    Id.  BrocL  i.  I  p,  S78,   M  EeuM*,  K  ii. 
S.S86,   M  Lud.  SucL  Bert.   M  Mohs,  b.  i.  «.  308.  Id.  Kara 
TabeL    M  Leonhard,  Tabel    hL  Hab.    td.  Kid,  vol  i.  p.  m5- 
lit  Steffhis,  b.  i.  ^.  159.    M  LeriZj  b,  i.  s,  $§5, — Quartz-agalhc 
caicedome  vert  obscur^  Luca^^  t,  iL  p,  1 10^— Plaania,  HoJ^ 
b.  IL  i*  103« 

External  Characters. 
Its  most  common  colonr  n  a  variety  intermediate  between 
grass-green  and  leck-green,  and  sometimes  appm«i.hing  to^ 
pale  mountain-green.     It  frequendy  occurs  greenisli- white 
and  ochre-yellow  :  die  latter  colour  is  in  dots ;  the  first  m^ 
spots,  or  clouded* 

It 


*  Tbb  nuneni]  bus  been  known  under  its  present  tmitie  tn  Ital/  for  weaoB 
fbatidfed  jctif3>  It  is  ccnj^tured  to  be  a  con\iptiaQ  of  Ptawitt*  or  /Voftiti^ 
the  natne^  given  bj  lloliftn  nunrnUo^ts  U)  green^colouftd  nunn^ls,  fucli  ^ 
prase  vid  chj^soprm^ 
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It  occurs  in  angular  pieces. 

Internally  its  lustre  is  glistening,  indinii^  to  f^Ummer- 

The  fracture  is  imperfect,  and  rather  flat  conchoidal. 
The  fragments  are  indeterminate  angular,  and  very  sharp* 
edged. 

It  is  translucent,  inclining  to  semi-transparent. 

It  is  hard. 

It  is  brittle. 

It  is  rather  easily  frangible. 

Specific  gravity,  8.553,  JTZoprD^.— 8.445  ?  Kargkn. 

Chemical  Characters, 
It  is  infuable  before  the  blowpipe,  but  loses  its  colour. 


Canetiiueni  Parte. 

Silica,              .            -            96.75 
Alumina,         •            -             0.85 
Iron,            -                  -            0.50 
Loss,            -                .             8.50 

100  - 
Klaproihy  Beit.  b.  iv.  s,  386. 

Geognoetic  and  Geographic  SUuatione. 

It  occurs  in  beds,  associated  with  common  calcedony. 
Most  of  the  specimens  in  cabinets,  have  been  collected 
among  the  ruins  of  Rome.  It  occurs  also  at  Prussa,  at  the 
foot  of  Mount  Olympus,  in  Asia  Minor,  where  it  is  asso- 
ciated with  the  green  calcedony  of  Klaproth,  which  is  only 
a  variety  of  plaana;  and  it  has  been  lately  found  at  Gua- 
dalupe,  ftbout  a  league  frtim  Mexico,  wbex^  it  oocors  m 
bedS)  (ilong  with  calcedony. 


Ki 
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fffl^TL  feAirrHY  iirnl 


It  was  eonsidered  by  the  Romans  as  a  gem,  and  wasj 
rut  into  ornaments;  and  frequently  figures  were  cngravedlj 
upofi  it 

1,  It  is  distinguished  Trtun  Hclmtrvpe  by  colour,  mit>-\ 
rior  lustre,  and  weight,  and  also  by  its  gre?iter  traosparen 
cy  :  it  is  distin^Fuiiihed  from  Chrt/mprfiJfe  by  colour,  great- 1 
er  lustre,  perfect  conchoidal  fracture,  and  greater  weighty 
and  its  fracture  distinguishes  it  from  Common  C(dc€don^, 

%\i  has  been  known  for  several  centuries  in  Italy  under! 
the  name  PlmmOf  but  was  first  introduced  into  the  sy»*J 
tern  by  Werner. 

3.  It  is  the  Prtme  (TEmeraude  of  some  authors ;  and 
would  appear  to  have  been  described  by  Fhiiy  as  a  varie^i 
^f  his  ^iuragdti4. 


Fourth  Kind. 

Caraelian  *. 

Cameol,  Werner, 

Sardflj  Piin,  Hist  Nat  xxxviL  7- — Achates  cameolus,  Waii.  1 1 
p.  185,^ — Comal ine,  RomS  de  Lisk^  t  ii*  p.  \4^^ — Blutrothe, 
Kakedon,  WkL  p.  318. — Carnelian,  Kirw.  vol  i.  p.  300.— 
Kamiol,  Emm^  \h  i*  a.  157- — C^imiola,  Nap.  p*  185. — ^Agathe 
Comaline,  Ijim*  t.  tL  p.  1 47- — La  Comalinej  Brocks  vol.  L 
p.  272, — QoarU-agathe  comaline,  Hauy,  t  ii.  p.  4S5v— Kaf^ 

neot 


•  •  Th*  nitit^  Cantetmn  does  not  oecur  dther  in  Theisphnustus  or  Flinji 
th^i  tnJnera]  bdtig  dcscribtd  by  Uiusc  namraJims  as  n  red  variety  of  csrdiL 
Ckfnellftfi,  therelcira,  U  of  morr  modcTD  date,  ind  ts  suppostd  to  be  derived 
I  ihfl  Latin  words  cur*  or  carnei**,  which  nsay  have  been  giyeu  to  It  on 

[  of  iti  flesb-fcd  colour* 
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Beol,  jRfttf^  b.  ii.  s.  282.  Id.  Suck.  Lud.  Bert.  Id.  Moks,  b.  L 
1.  298.  Id.  KarH.  TabeL  Id.  Leonhard^  Tab^—- Sikx  onr- 
naline^  Brong.  t  i.  p.  296. — Quarts-agathe  cornaline,  Lucas, 
p.  S$.  Id.  Brard,  p.  96.  Id.  Haiiy,  Tabl.  p.  26.— Kameol, 
Stefens,  b.  i.  8.  I60.  Id.  Hoff.  b.  ii.  a.  118.  Id.  Lem,  b.  i. 
a.  391.  Id.  Oken,  b.  i.  s.  266.  Id.  Haus.  Handb.  b.  ii  s.  406. 
^-Camelian^  ^It^'it^  p.  180. 

External  Characters. 

Its  principal  colour  is  blood-red,  of  all  degrees  of  inten- 
tly :  the  dark  varieties  sometimes  incline  to  reddish-brown; 
but  the  paler  varieties  pass  into  flesh-red,  and  reddish- 
white,  and  also  into  a  colour  intermediate  between  ochre 
and  wax  yellow.  It  also  occurs  sometimes  milk-white,  and 
olive-green.  It  generally  has  but  one  colour ;  sometimes, 
however,  it  exhibits  concentrically  striped  delineations,  or 
fortification  or  red  dendritic  delineations. 

It  occurs  sometimes  in  rolled  pieces,  which  appear  to 
have  been  original  balls ;  scHnetimes  in  thin  layers  in  agate; 
very  seldom  kidney-shaped.  The  surface  of  the  rolled 
pieces  is  rough,  and  reddish-brown. 

It  occurs  in  fibrous  concretions,  which  are  straight,  sco- 
piform,  closely  aggregated,  and  collected  into  long  and 
wedge-shaped  prismatic  and  lamellar  concretions. 

The  fracture  is  perfect  conchoidal,  or  splintery  in  the  re- 
niform  varieties. 

The  lustre  is  glistening,  sometimes  passing  into  shining, 
and  is  vitreous. 

The  fragments  are  indeterminate  angular,  and  some*, 
times  splintery. 

It  is  generally  semi-transparent ;  seldom  translucent. 

It  is  hard,  but  in  a  lower  d^ree  than  common  cakedony 
and  flint 

Specific  gravity,  S.594,  S.680,  Brissm. 

Chunicai 


its* 
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Chemical  Charaiicn 

• 

It  in  infusible  witliout  additioii* 

Cofisttiumi  PuriM* 

Silica, 

• 

9* 

AluDiiiiA, 

S.50 

Iron, 

" 

0.75 

100     Sindhcm. 

Ge(^jwMk  and  Gco^aphtc  Sliuailmis^ 

It  frequently  occurs  as  a  consthuent  part  of  ugate,  mi 
m  general  has  tlie  same  geognostic  tsituation  as  commciii 
c^lcedoiij.  The  s^econdary  trap  rocks  so  ahyndant  in  Scot- 
land, often  oiintain  c^inielian^  etllier  alone,  or  in  agat& 
The  most  beautifid  comeUaos,  viz.  those  having  an  uiilr 
fomi  hlgod-recl  eolourj  are  found  in  rolled  pieceSj  and  arc 
brought  to  this  country  from  Arabia,  India,  Surinam^  Si 
beria,  and  Sai'dinia :  less  beautiful  vaiiatifs  ore  fouod 
Bohemia,  Saxony,  ajid  the  Palatinate.  The  fibrous 
tie«  are  fbmid  in  Hungary, 

It  is  cut  into  seal-st£>nes,  nng*«toncs»  bracelet&,  naclt^ 
laces^  brooches,  and  crosses ;  and  figures  are  often  engmTed 
on  it*     Artii^ts  distiiiguiiih  ttuee  princjpal  kind^  of  came- 
lian :  the  one  named  com^mm  eamelian^  varies  in  colour 
from   wliltet  through  yt±Uow  to  rod;  the  Beoood,  mmd 
aardc  (^ardoine),  displays  on  its  surface  on  agreeAble  1^^ 
rich  reddish4irown  oilour,  l>ut  appears  of  a  deep  bloo^H 
red  colour  when  held  between  tlie  eye  and  the  light ;  the     ' 
tturd^  muucd  ^ardmii/x^  h  eom posed  of  layers  of  whtta  md 
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red  cameliEti.  In  the  most  esteemed  canieljausof  the  east, 
the  colours  «re  of  a  uniibrm  tint  througliout  tlie  mass^  without 
any  undulations,  and  are  free  from  that  muddiness  to  whicli 
the  European  varieties  of  ttus  stone  are  so  liml)le.  The 
mo^  highly  priced  varietieB  are  the  white  tu\d  red  striped^ 
or  sanionyx,  and  the  blood-red ;  the  next  in  estimation  are 
Ibe  pttle-red ;  and  the  least  valuable  are  the  yellow,  white, 
and  bmwn*  As  it  is  a  softer  stone  than  csnmmon  calcedony, 
it  IB  more  easily  cut,  and  splinters  much  less  when  cutting 
and  polishing ;  and  henee,  independent  of  colour,  it  hm 
always  been  preferred  by  artists  to  the  commovi  caJcedony, 
The  finci^t  varieties  of  camel ian  are  named  by  French  ar-* 
lists  tliose  of  the  old  rock  (vieille  rochej,  because  they  are 
no  longer  to  be  found  so  perfect  in  colour  and  tronsparen- 
qr.  The  finest  pitt^es  of  conunon  camelian  are  brought 
from  Arabia,  and  from  Cambay  and  Surat,  in  India  *, 
The  mrtM^  which  is  very  rare  jit  present,  and  l>ears  a  much 
hitler  price  than  t!ic  common  carnelian,  is  procured  from 
Uie  shores  of  the  Red  Sea.  Formerly  carnelians  used  to 
be  imported  from  Japan  into  Holland,  and  from  thence 

were 


*  Tlie  ^rnelldtis  of  C  Am  bay  are  proeunzd  frtiin  the  ne^hboutheod  of 
Broach^  by  linking  piu  during  tlie  dr^  season,  in  the  chinnals  of  torrenl&» 
Tbe  nodute*  >vhtcb  aj-e  tbu$  fouAd,  are  lolcniifxeil  with  other  rolled  pebbles » 
and  weigh  frotn  a  few  outKCfl  to  two  or  thf  ce  pounds.  Thdr  colour,  when 
reeent,  is  dork  oli\  e-freen^  inclining  to  grej.  The  prepamtJar*  mhich  ihef 
UDdeffD,  b,  Qrat,  ciposure  to  the  sun  for  several  weeltl*  and  then  calciOfe* 
liau  Tbft  latter  proceBi  i»  perfonned  hf  poking  the  ftton«»  in  eartheo^polBi 
and  eorej-mg  them  ivitb  4i  lajer  dre  or  lai  iiichei»  thick  oif  dried  goata  dui^* 
FAre  li  then  applied  to  the  msss  j  find  in  twelve  hours,  the  pots  ai^  suffi- 
denlljr  eoo!  to  be  removed ^  The  stones  which  they  contain  »rc  now  ei»- 
tfMncd*  and  are  found  to  be  some  of  tbcm  red*  atid  others  neorljr  wbite ;  the 
difitrenee  m  their  respective  titita  dependinf  in  part  t>n  tb*  original  quaUtJ 
of  cokiaring  matter,  and  tn  pa.n,  perhaps  on  the  diH^ri^t-e  in  Ihe  beat  lu 
which  Ibey  have  been  exposed^  The  annual  Talde  of  Cafneflui  exported 
f%9m  ludti,  imgunts  t«  X  U^SQ9„ 


sm 
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were  carried  to  Obcrstem  on  the  Hhine,  in  order  to  he  i 
changed  for  tlie  agates  of  that  country^  wluch  were  exf 
ed  to  Cliina. 

The   comeljan   wa^   much   esteemed   by    the   anekn 
Many  fine  antique  engraved  camehans  are  preserved  ^ 
0)1  lections ;  and  tliese  have  been  described  by  Count  Cay^ 
lus,  De  Dree,  and  others.     The  sardonyx  was  cut  into  ca- 
meas,  and  afforded  by  far  the  most  beautifuJ  articles  of  i 
kind.     The  finest  antique  caniea  at  present  knowi^  is  i 
the  Frencli  Imperial  Mujjeum  at  Paris;  it  is  cut  in  a  s 
donyx,  is  of  an  oval  shape,  and  is  eleven  inches  by  ninty 
breadth :  it  represents  the  Apoth^ost^  ofAitguMas, 


Observatmu. 

1,  It  13  distinguislied  from  Commwi  Calcedom/  by 
Irh stoning  lustre^  and  conchoidal  fracture.    The  milk-w 
variety^  which   approaches  to  common  calcedony,  may 
distingiushcd  from  it,  by  its  conchoidal  fracture,  and  grei 
er  transjMirency. 

2.  It  bears  the  same  relation   to   Common   Calcedi 
that  Conclioida)  Hornstone  does  to  Splintery  Horns  tone. 

3,  It  piusses  into  Hornstone* 

4.  It  was  first   accurately  descrilied  by  Werner^ 
united  mil\  the  sardonyx  of  the  and  cuts.    Werner  divHd< 
it  into  two  kinds^  Conchoidal  and  Fibrous, 

5*  Carnelian  is  named  sardu  by  the  ancients^  accordiJ 
to  some,  from  the  city  of  Sardis  in  Lydia,  in  the  victnttj' 
which  this  stone  was  found ;  according  to  others,  from 
dinia,  where  it  was  aJso  found  ;  or  according  to  others,  front 
the  Greek  w*ord  rm^^^y  v\  hicb  was  ^ven  to  it  by  reason  of 
its  predominating  fle^sih-i-ed  colour*     Lastly,  as  already  r^ 
markedj  some  derive  carnrltan  from  the  Latin  words 
or  catyteu^t^  which  may  have  been  given  to  it,  owing  to 
flesh-red  colour, 

Thirkmtk 


J  r^ 
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ISubsp.  13.  Heluaropt- 


Thifieenih  Subspecies, 

Heliotrope  *• 

Heliotrop,  Werner. 

Heliotropiumj  PUn.  Hist  Nat  xxxvii.  10.  p.  60.*— Jaspia  varie- 
gata,  Heliotropius^  WalL  t.l  p. 315.— Heliotrop^  Wid.  8.316. 
— ^Heliotropium,  Kirrv,  vol.  1.  p.  314.  Id.  Estner,  b.  i.  s.  389* 
Id.  Emm.  b.  i.  s.  171* — Eliotropio,  Nap.  p.  193. — Jaspe  san* 
guin.  Lam.  t  ii.  p.  166. — ^L'Heliotrope^  Brock,  t  i.  p.  276. — 
Quartz-jaspe  sanguin^  Hauy,  t  ii.  p.  ^6. — Heliotrop^  Beuss, 
b.  ii.  8.  SI9.  Id.  Lud.  Suck.  Bert.  Id.  Mobs,  b.  i.  s.  309.  Id. 
Karsten,  Tabel.  Id.  JLeanhard,  Tabel.  Id.  Hab^^^Hex  He- 
liotrope, Brmg.  t  i.  p.  S97-— -QuartE^jaape  tangnin,  Lucas, 
p.  37.  Id.  Brard,  p.  101. — Bloodstone,  Kid,  vol.  t.  p.  210w — 
Quartz-agathe  poncta^  Hauy,  Tabl.  p.  27* — Heliotrop,  Stef. 
fens,  b.  i.  s.  l62.  Id.  Hoff.  b.  i.  s.  105.  Id.  Lenz,  b.  i.  s.  423. 
Id.  Oken,  b.  i.  s.  271*  Id.  Haus.  Handb.  b.  ii.  s.  407.  Id. 
Aikin,  p.  181. 

Eoctemal  Cliaracters. 

The  principal  colour  is  intermediate  between  celandine- 
green  and  leek-green;  sometimes  passes  into  mountain- 
green,  and  even  into  grass  and  pistachio  green.  All 
these  colours  are  dark.  Sometimes  it  is  marked  with  olive- 
green  spots  and  stripes.  The  blood  and.  scarlet  red  and 
the  ochre-yellow  dots  and  spots,  are  owing  to  disseminated 
jaspa:. 

Vol.  I.  ^   R  It 


*  The  nanM  Hdkitmpt  is  of  Greek  extraction,  from  lAi«(,  iht  nm,  and 
T^tvfif^  lo  tmm.  According  to  Pliny,  it  received  this  name,  because  it  was 
used  for  aolar  observationy. 


^m 
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It  occars  niassive,  in  angular  pieces  and  rolled  piec^ 

The  internal  lustre  is  glistening,  and  resinous. 

The  fracture  is  krge  and  flat,  but  sometimes  imperfect 
conchuidal. 

The  fragments  are  angular ^  and  very  sharp-edged- 

It  is  generaily  transIucL^nt  on  the  edges;  some  vanetijes 
are  translucent. 

It  is  easily  frangible. 

It  h  hard  ^lut  softer  dian  calceduny. 

It  is  rather  heaty. 

Specific    gravity,   2.6^,   Karstcn.— ^,100^  Kirmn^ 

Chemi€4d  Characters. 
It  is  iitliteible  before  the  blowpipe. 


CmMUmni  Pmia, 

Silica, 

- 

84.00 

Alumi 

na, 

7.50 

Imn, 

- 

5.00 

Tromsdmjl 

Ge4}^^nmt%c  SUnatlon, 
It  ig  found  in  rock^  lx4onging  to  tlie  secondary  1 
tbrmatian,  and  probubly  occuri  in  the  aame  kiiid  of  i 
txay  m  cdbtdony. 

Gtographk  SUtmtum^ 

The  ancientH   procured   this  mineral    from    .^tliia 

At  present]  the  most  highly  est^GHied  vwetles  are  brought 

fmm   Biichona^   Great   Tartary,   and   Silieria*     It  Dccun 

•iao  in  Iceland ;  and  it  k  said  also  in  Transjlvixma, 
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[SiAtp.  13.  HeiUirop. 

dinia,  and  Bohemia.     In  Scotland,  a  variety  of  mineral 
nearly  resembling  heliotrope,  occurs  in  the  island  of  Rume. 

Uses, 

This  mineral  was  well  known  to  the  andents,  who  have 
left  us  accurate  descriptions  of  it  Figures  were  seldom 
cut  upon  Heliotrope  until  after  the  ccmunencement  of  the 
Christian  era,  when  representations  of  religious  saibjects 
were  often  engraved  upon  it  Tliere  is  a  fine  engraved 
stone  of  this  kind  in  the  National  Library  in  Paris,  repre- 
senting the  head  of  Christ  JlageilSy  so  cut  that  the  red 
spots  are  made  to  represent  drops  of  blood.  It  is  also  cut 
into  seals,  snuff-boxes,  and  otlier  ornamental  articles.  The 
varieties  having  the  greatest  degree  of  transparency,  and 
most  numerous  red  spots,  are  the  most  highly  prized :  these 
are  found  in  Bucharia.  The  Siberian  varieties  are  desti- 
tute of  red  qpots. 

Observaiians. 

1.  It  is  distinguished  from  ConirAon  Calcedony  by  its  co» 
lour,  ftiu;ture,  lustre,  and  transparency. 

%  It  is  Calcedony^  indmately  combined  with  Green 
Earth. 

S.  Its  fracture  and  transpajnency  shew  that  it  is  a  specieil 
intermediate  between  Calcedony  and  Jasper. 


R  2  Fonriee9ffff 


fed 
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Fofurtetnth  Subspeck*. 

Jasper  *- 

This  subspecies  is  divided  into  five  kinds,  vii?. 
tian  JiL^per,    Striped  Jasper,  PorccliuDjasper,  €q 
Jasper^  and  Agate-Jasper. 

FirM  JCtnd. 

Egyptian  Jasper. 

This  kind  is  subdivided  intxj  Red  Eg}'ptian  Jasper, 
^Brown  Egyptian  Jasper, 

I.  Red  Egyptian  Jasper. 
Roiher  Eg}T5tischer  Jaspis,  Wemer* 

^mher  E^yptisher  Jaspis,  Hof.  b,  ii.  i.  l62. — Rotber  Kflfd 
Jaspis,  Sieffhrts^K  I  s.  181.*^Rother  Egyptisher  Ja^pii,  Le^f 
h.  i.  s.  41  & 

External  Chara^it^s. 

lU  colour  is  intermediate  between  flesh-rGd  and  bl(3 
red ;  also  ochre-yellow,  yellowisb-brown,  and  yelliifl 
grey.     These  colours  form  ring-shaped  delineations. 

It  is  found  in  roundish  blunt  edged  rolled  pieces. 

The  external  surface  is  rough  ;  also  uneven  and  dutt 

Internairy  it  ih  dull-,  or  very  faindy  glimmering. 

The  fracture  is  large,  and  rather  flat  conchoidal. 


*  Etjfinolcigiftf  are  in  douGt  ai  td  the  orlgm  wf  the  wc^  Jwtptf> 
«•  IdiktoruSf  derive  it  from  the  Greeic  word  (a^j  wlmh  sigtillres  grno,  i' 
qucnt  colour  uf  Ihii  inuieral.  But  whutevcr  maj  hdve  been  its  ctipn^  ^ 
nifl cation,  tre  know  that  it  is  of  high  iintiquity,  berauie  it  occurs  in  tN  Hr* 
bhew  and  Greek  Impiagi?*.  We  a>e  «bo  JfnQriiiae  qf  Ibe  pftrttculir  IWW  ^ 
aaniifiat«d  Jas^r  hj  the  andctrt«. 
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ISwbtp,  14b  Jaaptr^ — Ut  Kind,  SgywHau  Jatper^^t,  Bnmm  Egyj^tuM  Jaapeg^ 

It  breaks  into  indetenninate  angular  and  sharp-edged 
fragments. 
It  is  very  feebly  translucent  on  the  edges. 
It  is  hard 

It  is  rather  easolj  frangible. 
Specific.gKavity,  S.632,  Niemann, 

Geognostic  and  Geographic  SUuaHans. 
It  is  found  imbedded  in  red  clay-ironstone  in  Baden. 

Use. 
It  is  used  for  omfdnental  purposes. 

Observations. 

Itsometimes  passes  into  Flint,  but  is  distinguished  from 
that  mineral  by  its  opacity,  and  inferior  hardness. 

2.  Brown  Egyptian  Jasper. 

Brauner  Egyptischer  Jaspis,  Werner. 

SOex  .^^lyptiacus.  Wall  t  i.  p.  276. — ^£g3rptian  Pebble^  JSSnv. 
YoL  i.  p  312. — ^Egyptisher  Jaspi^^  Emm.  b.  L  s.  284.— OaQ- 
lou  d'Egypte^  La  Mefh.  t  ii.  p.  l66. — Le  Jaspe  Egyp- 
tien.  Brock  tip  $32.-— Egyptisher  Jsspi^  Reust,  b.  ii. 
8.  502.  Id.  Lud.  b.  i.  s.  93.  Id.  Suck.  U  th.  s.  353.  Id. 
Bert.  8.  227.  Id.  Mohs,  b.  i.  s.  314.  Id.  Leonkard,  TabeL 
B.  llw-^aspe  £g3rptien>  Brong.  t  L  p  325.— Egyptischer 
Jaspis,  Karsi.  TabeL  s.  38..— Egyptian  Jasper,  Kid,  vol.  i. 
p.  208.— Qnartz-agathe  opaque,  HaOy,  TabL  p.  27* — Brauner 
Kagal  JaspiSt  Steffetu,  b.  i.  s.  180.— Brauner  ^[yptisher  Jas« 
pM,  Hqffi  b.  IL  8.  164.  Id.  Lenz,  b.  i.  s.  414.— Egyptian  Jas- 
per^ Aikin,  p.  183. 

External^ 
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ExUmci  Characters. 

Its  colours  are  chesnut-brown,  yellowish-brown,  isrixHt- 
yellow,  and  yellowish-grey.  The  ydlowiali-grey,  or  m- 
bella-yellow,  genendly  form  the  interior  or  centre  of  tlie 
pebble ;  and  the  brown  colours  are  disposed  ifi  coUCttiUk 
stripes,  alternating  with  black  stripes.  In  the  brown  co- 
lour, there  sometimes  occur  black  spots,  and  similar  colour- 
ed dendritic  delineations. 

It  occurs  in  roundish,  blunt  edged,  and  spheroidal  mas* 
ses. 

Th^  surface  is  uneven  or  rough. 

Externally  it  is  glimmering,  very  seldom  feebly  ^iBten- 
ing ;  internally  it  is  partly  glistening,  partly  glimmering; 
but  the  grey  is  dull. 

The  fracture  is  flat  and  perfect  conchcndal. 

The  fragments  are  indeterminate  angular  and  shsrp- 
edged. 

It  is  very  feebly  translucent  on  the  edges,  or  ahnofit 
opaque. 

It  is  as  hard  as  homstohe. 

Specific  gravity,  «,664,  5m«w.— 2.601,  ^.624,  Hof 
fnoinn. 

Chemical  Character, 
It  is  infusible  without  addition  before  the  blowpipe* 

Geognostic  Situation, 

The  geognostic  i^tuation  of  this  mineral  is  still  imper- 
fectly known.  Cordis  informs  us,  that  it  is  found  imbed- 
ded in  a  conglomerate  rock,  which,  in  his  opinion,  extends 
in  great  beds  throughout  Egypt  to  the  deserts  of  AfHca; 

wUk 
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ipfaife  Mohfl,  from  the  resaiihlance  of  its  colour-delmeBtions 
la  Ihoie  ef  agate^  suppoaes  that  it  has  been  fomied  by  in- 
SknOkmj  in  the  maiuier  of  agate,  and  therefore,  that  Egyp- 
tian jasper  wiQ  be  found  to  occur  in  amygdaloid.  In 
whatever  original  mtuation  it  occurs,  it  is  wdl  known,  from 
the  <>bservations  of  tiavellens,  to  occur  loose  in  the  sands  of 
Egypt 

Geographic  Siiuaiiah. 
It  has  been  hitherto  found  only  in  Egypt 

Uses. 

As  the  eolours  of  this  mineral  are  agreeable  to  the  eye, 
beautifiilly  disposed,  and  as  it  receives  a  good  polish,  it  is 
prized  by  jewellers  as  an  ornamental  stone,  and  is  cut  into 
various  ornamental  articles. 

Observations. 

Colour,  colour-delineation,  external  shape,  and  low  de- 
gree of  lustre,  are  the  most  distinguishing  characters  of 

this  minpm). 


Second  Kind, 

Striped  Jasper. 

Band  J&spis,  Werner. 

SteipeA  Jasper,  Kirw*  voL  L  p.  519. — ^Band  Jaspis^  Emm.  b.  I 

a.  237-^— Jaspe  rubane.  Lam.  p.  165.^ — Le  Jaspe  rubane>  Broek, 

t  L  p.  384. — ^Band  Jaspis^  Eeuss,  b.  ii.  s.  305.  Id.  Lud.  b.  i. 

^9^   Jd.  Suck.  V  th.  8.  355.    Id.  Bert.  s.  S28.    Id.  Mohs, 

b.i 


*!64 
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b.  L  s.  116.  M  Hfifi,  s.  13<  M  Leonhard,  TabeL  s.  IL- 
— Ja!«pe  Riibfttine,  Brong,  t  i.  p.  324.^ — Band  J^spia^  KarMmt 
TabeL  s.  38, — Riband  Jasper,  Ktfl,  vol*  i.  p.  !207. — Quim- 
jaspe  Onyx,  //n%,  TabL  p.  28. — Band  Ja^U^  St^fff'enSf  b.  i 
i,,§,im,  M  //#  iii*  a.  l6ti,  ItLLmz,  b J.  a- 417.  M  Oto, 
bw  L  i,  29S» — ^Strlped  Jasper,  AikiUi  p.  44, 

Ea:teTTud  Cftaracter^* 

Its  colours  are  grey,  green*  yellow,  and  red,  and  seldom 
blue.  Of  grey,  it  presents  the  following  varieties*  peaiL 
grey,  greenish-grey,  and  yellowish-grey  :  Of  yellow,  cream- 
yellow^  whM\  pass(.*R  into  gtraw-yellow :  Of  green,  mouj^ 
tain-green,  which  passes  into  leek-green  and  greenisli*greyi 
Of  redj  cherry-red,  hrowniah-red,  and  fl^h-red ;  the  clier* 
ry^red  parses  into  plum-blue. 

There  ore  always  several  colours  together,  atid  tfiefle  ait 
arranged  in  stripetl  and  flamed,  and  sometimes  in  spotted 
delineations. 

It  occurs  maasive^  in  whole  beds. 

Internally  it  is  dull,  when  on  admixture  of  foreign  ingre- 
dients does  not  give  it  a  feeble  glinittiering  lustre.  ■ 

The  fracture  is  large  and   flat  conchoidaL,   which  ap*™ 
proaches  sotnetinies  to  fine  earthy j  sometimes  to  even*     In 
the  large  it  sometimes  inclines  to  slaty »  and  the  laminie  are 
m  the  direction  of  the  striped  delineations. 

The  iVagnients  are  indeterminate  angular^  and  rath^ 
sharp-edged. 

It  is  opaque,  or  %-cry^  feebly  translucent  on  the  edges* 

It  is  hard,  but  rather  in  a  lower  degree  than  the  Egyp'J 
tian  jasper* 

It  is  rather  easily  frangible. 


i 
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Specific  gravity,  2.441,  Haberle.^^Alfl,  S,687,  2.553, 
Hf^fmamn. — ^2.491,  Karsten. 

Geognostic  and  Geographic  SUuaiiom. 

It  occurs  in  secondary  clay-porphyry  in  the  Pentland 
Hills  near  Edinburgh ;  in  a  similar  situation  at  Gnaden* 
fltein  and  Wolftitz,  near  Froburg  in  Saxony.  In  neither 
of  these  countries  do  we  observe  the  leek-green  and  brown- 
i^red  striped  varieties :  these  latter  occur  only  in  the  beau- 
tiful striped  jasper  which  is  found  at  Orsk,  in  the  district 
of  Orenburg  in  Siberia.  According  to  Hausmann,  it  oc- 
curs in  the  Hartz,  along  with  common  flinty-slate  and  Ly- 
^an  stone,  in  clay-slate  mountains. 

Use. 

This  mineral  receives  an  excellent  polish,  and  hence  is 
used  like  agate  for  ornamental  purposes. 

Observations. 

1.  The  distinguishing  characters  o£  this  mineral,  are  itft 

oolour-delineations,  its  want  of  lustre,  and  its  very  flat  com 

cfaoidal  fbacture,  which  sometimes  inclines  to  earthy,  and 

even  to  slaty.     Its  geognostic  situation  also  distinguishes  it 

fiom  all  the  other  subspecies  of  this  species. 

8.  It  is  allied  to  Conchoidal  Homstone  and  Claystone, 
mud  passes  into  both  of  these  minerals.  These  transitions 
are  to  be  observed  in  the  Pentland  Hills.  It  is  distinguish- 
^  from  Condundal  Homstone  by  its  colour,  ooknur-deli- 
neatians,  want  of  lustre,  its  more  perfect  flat  conchmdal 
fracture,  and  its  opacity :  from  Claystone  it  is  distinguished 
"by  ita  greater  hardness. 

Third 
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ThirdEind. 

Porcelain-Jasper. 

Porzellan  Jasfisy  Werner. 

Id.  Wii,  p.  S14. — ^Porcdknile^  Kirw.  vol  i.  p-  318. — ^Pcnrelkii- 
Jaspis,  Estmr,  K  ii  8.  613.  Id.  Emm,  b.  i  8.  iiO—DiaJspf 
poroellamco,  Nap.  p.  1 92. — Jn^  porcdaine,  Lmn.  t.  ii  p.  1 GGL 
Id.  Brock,  tl^  l6&— Thermantide  porGdkiihe,  Hat^tbr. 
p.  510. — PcN-zellan  Jaspis,  Reuss,  b.  ii.  a.  307-  Id.  Ltd.  h.  i. 
8.  94.  /d  Suck,  ir  th.  8.  351.  Id.  Bert.  b.  226.  Id.  Mcki, 
b.  L  8.  321.  M  KarsteH,  TabeL  s.  38.  /i.  Leimkmrd,  a.  12. 
/d  Steffau,  b.  i.  8.  184.  /<2.  ITo^  b.  ii.  s.  l68.  Id.  Leta, 
b.  i  8.  418.  Id.  Okem,  b.  L  8.  298.  /dL  Haus.  b.  ii  8.  39S.— 
Porcellanite,  ^iHm^  p.  241. 

External  Charaderi. 

Its  colours  are  grey,  blue,  yellow,  and  seldom  Uack  and 
red.  Of  grey,  it  presents  the  following  varieties ;  smok^ 
bluish,  yellowish,  and  pearl  grey :  from  pearl-grey  it  passes 
into  liLsu>4)hie  and  lav^ler-Mue :  also  into  brick-red,  whidi 
inclines  to  yellow :  from  yellowish-grey  it  passes  mto  straw, 
ydlow,  and  odure-ydk>w :  from  smoke-grey  into  greytsh- 
bladc,  and  ash-grey. 

It  generally  exhibits  but  one  colour,  and  is  sometimes 
marked  with  dotted,  flamed,  striped,  and  clouded  delioesp 
tions. 

The  grey  varieties  are  generaUy  bridc-red  in  the  rifU 
It  cikmi  presents  Imck-red  vegetaUe  impresaona ;  and  this 
IB  most  fi-equently  the  case  with  the  lavender4due  v«ie- 
lies. 

It  occurs  most  commonly  massive,  and  in  angular  {neoes; 
mnd  is  frequently  cracked  in  all  directions. 

Internal^ 
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Internally  it  is  gtktening,  sometimes  approaching  to  shi- 
ning, scNnetimes  to  ^immerii^,  and  even  to  dull ;  and  the 
lustre  is  vitreo-resinous. 

The  fracture  is  imperfect  conchoidal,  and  sometimes 
large  and  flat,  and  occasionally  small  oonehcndal. 

The  fragments  are  indeterminate  angular  and  diarp- 
edged. 

It  is  opaque. 

It  is  hard  in  a  low  d^;ree. 

It  is  easily  frangible. 

Specific  gravity,  8.880,  JTirwan.— 2.430,  Karskn.^ 
S.431,  S.4aS,  2.461,  2.577,  2.595,  2.645,  H(^mafm. 

Chemical  CJtaracters. 

The  lavender-Uue  variety,  when  exposed  to  a  heat  of 
151^  of  Wedgwood,  aconding  to  Kirwan,  mdts  into  a 
qpoogy  yellowiah-grey  8eini-tranq)arent  mass.  Other  varie- 
ties, acecvding  to  Link,  melt  before  the  Uowpipe  into  a 
white  glass. 


CansHiuei 

Silica, 
Alumina, 
Magneaa, 
Oxide  of  Iron, 
Potash,            -    • 

nt  Parts. 
Aco 

60.75 

27.26 

8.00 

2.50 

3.66 

ording  to  Rose. 

Geogn&gtk  Situaiion. 

It  is  always  found  along  with  bumUday  atid  earth-dbigs, 
in  places  where  pseudo-vokanoes  have  f<vmerly  bomt,  or 

where 
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where  b#ds  of  coal  ai^  now  in  a  state  of  mfljuxunition. 
Hence  it  fblJows,  tliat  it  is  a  pseud n^volcanir  prod  ucilon; 
andj  according  to  Werner,  it  is  slattvclay  ctiuvuriiAl  inioi 
luiid  of  porcelain  by  the  action  of  the  lieat  of  the  vokaika 
As  the  coal  wastes,  liollowB  are  fomi^  in  the  bed,  and  tbt 
superiiicuiiibcnt  parcelaiii-jasper  breaks  to  pieces,  and  ftU^ 
into  them :  hence  it  never  occurs  in  reguJar  beds,  but  in  if- 
regular  broken  mosses,  intermixed  with  burnt^^iay,  earth - 
Eilag9,  and  dmtlar  substances. 


Geagnmttc  Sihmtwm, 

It  is  found  on  the  coaHl  of  Fifeshire ;  at  Madeley,  in 
Shropshire;  and  near  Dudley  in  Warwickshire*  I 
in  Bohemia,  principally  in  tlie  plain  l^etwixt  the  Erzgebi 
and  the  Mittelgebirge,  where  unmense  beda  of  aial  appear. 
It  also  appears*  at  Planitz,  near  Zwickau  in  Saxony,  arul 
in  the  neighbourhootl  of  Zittau  m  Upper  Lusatia.  Like^ 
wise  at  Erterode,  at  the  Meisner,  in  the  HabichtswakJ; 
at  Dutweiler^  in  the  department  of  Saare ;  and  also  in  Iisft* 
land 


i 

occii^H 
^ebii^B 
ippear.      | 


Fourth  Kind. 

Common  Jasper* 

Gemeiner  Jaspis,  Werner* 

Jaspii,  CrmAi.  f  64,  65.  p.  76.— Jaspis,  Wall  p.  SlKlfe  ; 
Gemeiner  Jaspis,  WitL  s.StL — Cwnroon  Jasper,  Kirw> 
p.  310. — ^Gemeiner  Jagpls,  Emm.  b.  ii-  a*  24-3. — Dtaspro  i 
mune.  Nap*  p.  I89.— ^Jaape^  Lam.  p,  Itl4. — I^e  Jaspe  com- 
mune, BriicL  t*  i.  p*  338. — Quaras-jiispe,  Hmtf^  t  JL  p,  ^B* 
-43emeiner  Ja^L%  RcmM,  b.  iL  s.  31 L    id,  Ltiei  b 
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Id,Suek.lrih.B.S4S.  Id.  Bert.  n. 228.  Id.  Mohs,h. Is. S17* 
Id.  Hob.  8. 1  l^-^QuaxtM^jupe,  Imcos,  p.  S7««->Ta8pe  oommun^ 
Bnmg.  tip.  ^4.— Quarti-jaspe^  Brard,  p.  101.*-4jeiiiei« 
ner  JaspU,  Leonkard,  TabeL  &  12.  Id.  Karst.  TabeL  B.3a— i 
Jasper,  Kid,  voL  L  p.  206.— Quan-jaspe^  Hoiiy,  TabL  p.  28. 
^''GememetjBgp\B,Steffau,h.lB.X85.  Id.  Hqff:h.u.  §.172. 
Id.  Lem,  b.  L  t.  420.  Id.  Oken,  h.lf.  29& 

Exierfkd  CharacUn. 

The  most  common  colours  are  red  and  brown ;  seldom, 
yellow  and  black.  It  occurs  brownish-red,  cherry-red, 
blood-red,  oochmeal-red,  scarlet-red,  ochre-yellow,  yellow- 
ish-brown, chesnut-brown,  liver-brown,  blackish-brown,  and 
pitch-black. 

It  has  generally  only  one  colour ;  sometimes,  however, 
it  occurs  with  spotted,  clouded,  flamed,  or  striped  delines- 
tions. 

It  occurs  generally  massive,  sometimes  also  disseminated, 
in  blunt^xnmored  rolled  pieces,  mixed  with  calcedony  in  a 
mo68-like  manner,  and  rarely  reticulated. 

Internally  it  varies,  acc<mling  to  the  fracture,  from  shi* 
ning  to  dull ;  and  the  lustre  is  rerino-vitreous. 

The  fracture  of  some  varieties  is  more  or  less  perfect  and 
flat  conchoidal,  and  thase  have  a  shining  or  glistening 
lustre :  in  others  it  is  even,  with  a  glimmering  lustre,  or  fine 
earthy  and  dulL 

The  fragments  are  indeterminate  angular,  and  more  or 
less  sharp-edged. 

It  is  opaque,  or  very  fcdntly  translucent  on  the  edges. 

It  is  hard  in  a  low  degree. 

It  is  rather  eaaly  fran^ble. 

Specific  gravity,  2.564,  2.671,  fioJ^fc.— 2.680,  2.700, 
JHriwin.— 2.298,  2.314,  '2.849,  2.673,  2.666,  Hofmann. 

Chemical 


tro 


Chemical  CkaraiierS. 


It  b  uiTuflibl^  without  addiiioti  before  llie  blcm]npc. 
It  retiiin*  its  colour  for  a  considernble  diue,  and  at  leng 
beoovnes  while. 

Ge€gfwsilc  Sftimthn. 

It  occurs  principaflj  in  vem%  as  a  coiistjtuent  ptrt  of 
I  agates,  or  in  hnbcdded  ccitempomoeouE  mas^^s  in  primitive, 

transitionj  and  secondary  rocks.     The  vuiiis  in  which  it  ix^ 
I  curs  are  either  entirely  filled  with  jasper,  or  ihej  conuiiii  i 

t>res  of  different  kindts,  as  of  iron,  lead,  or  silver.     It  k  i 
[  iDore  abundantly  in  ironstofie  veins  than  in  those  of  ! 
.and  silver  \  and  the  iron  ores  wiili  which  it  is  assoc« 
lare  red  and  brown  ironstone,  accompanied  with  qitartli 
f  in«i-flinL     The  lead  ores  are  leail-glancc ;  and  the  arg 

tifcrous  mineral»  are  native  silver,  and  vitreous  mlvcr-c 

The  most  beautiful  varieties^  and  tlie  largest  masses^  i 
I  in  veins  entirely  filled  with  jasper,  or  a  mixture  of  ji 

and  agate, 

(kagrapkk  Situatiof^ 

Europe. — It  occurB  in  the  Pentland  Hilk,  and  Moorfo* 
Hills,  near  Edinburgh  ;  and  in  different  place*  along  thfi 
eourm  of  tlie  rivers  Tweed  and  Clydc^  where  it  is  amU 
ed  in  clay-slate  and  grey  wacke  rocks.     It  occurs  in  i 
rocks  and  transition  rocks  in  iVyrahire  and  Dumfric 
To  the  north  of  the  Frith  of  Forth  it  is  not  unfrequd 
both  in  the  form  of  veins  and  imbetldcd  |K>rt]on&,    In  ( 
fine  dbplay  of  rucks  described  by  Colonel  Inuie,  as  j 
i-ing  in  the  course  of  the  Nortli  Esik  river  in  the  Mt 
there  are  coteni|x>ran*^us  masses  and  veins  of  jo^fpcf  i 
transition  rocks.    It  occurs  also  in  the  Shetland  la 
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and  in  several  of  the  Hebrides.  On  the  Contineiit  of  £u» 
rq>e  it  has  been  observed  in  Sweden,  Russia,  Germany^ 
Hungary,  Transylvania,  France,  Italy,  Spain,  Portugal ; 
and  in  the  islands  of  the  Mediterranean,  particularly  Si- 
«ly. 

^^io.-— It  is  found  in  great  abimdance  in  Siberia. 

Uses. 

When  it  occurs  in  suflSciently  large  masses,  and  receives 
a  good  poKsh,  it  is  cut  into  various  ornamental  artidesy 
as  vases,  sniuff-boxes,  ringstones,  &c.  The  finest  varie- 
ties are  used  for  engraving  on:  many  beautiful  antique 
engraved  stones  oS  common  jasper  are  preserved  in  collect 
tions. 

Ob$erv€^on8. 

1.  Colour,  lustre,  fracture,  and  geognostic  rituation  com- 
Inned,  distinguish  this  kind  of  jasper  from  the  others. 

S.  It  passes  into  Iron-flint  and  into  Clay-Ironstone,  and 
is  nearly  allied  to  Homstone  and  Claystone. 

3.  The  iS'inope/of  some  mineralogists  is  avariety  of  com- 
mon jasper. 


Fifth  Kind. 
Agate  Jasper. 
Agat-Jaqas,  Werfwr^ 

Id.  Brock  t  iL  p.  141.«-.Ag8th^aspis,  Eemu,  K  fi.  s.  816.  itC 
Lud.  b.  i.  8.  95.  Id.  Mohs,  b.  i.  s.  322.  Id.  Leonhard,  TabeL 
8.12.  Id.  Karsten,TabtLn.  SS.  Id.  St^ent,  h.  I  s.  187-  Id. 
Hoff:  b.  it  8.  175.  Id.  Lenz,  b.  L  s.  422.  Id.  Ok€n,h.l 
0.298. 


tns 
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Ewt€rmd  Characters, 

Its  GcJoiifs  are  yellom^- white  and  red dislu white; 

awidi-white  passes  inta  cr^am  and  i^traw  yellow,  m^  J 

ches  to  ochre-yellow ;    the  reddisli-white   passes  inli 

,  Sesh-red  and  palt?  blood-red.     Several  colours  genenJIy  < 

i  cur  together,  and  these  are  arranged  either  in  clouded^  \ 

med,  or  Ktriped  deUneations  ;  of  these  the  striped  are  eidi^ 

disposed  in  a  circular  oianner,  or  fortification- wise* 

It  occurs  masmve. 

It  frequently  occurs  in  distinct  concretions,  whidi  aiil" 
[  wther  fortification-wise  bent,  or  concentric  lamellar. 
Internally  it  is  dull. 

The  fracture  b  small  and  flat  conchoidal,  approaching  I 
,  even. 

The  fragments  are  mdeterminate  angular^  and  rai 
rfiiirp^ged* 

It  is  generally  opaque,  or  slightly  transiuc^t  m 
r>dges. 

It  is  hard  in  a  low  degree. 

It  sometimes  adheres  slightly  to  the  tongue. 

Chemical  CfiaratUr. 

Before  ttie  blowpipe  it  is  affected  in  the  same  ] 
^  common  jasper. 

Ge^3ffno3fic  SUtfdticm, 

It  occurs  principally  in  layers,  in  agate^ballf;^  in  amyj 
(loiil;  likewise  in  j^te  balls  and  veina  in  porphyry. 

Geographic  Situation. 
Tt  occurs  in  the  agates  of  the  middle  dbtrict  of  Scodand, 
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in  Mid  Lothian,  West  Lothian,  and  East  Lothian ;  also  in 
Saxony,  Deuxponts,  and  Hungary. 

Observations. 

It  b  distinguished  from  the  other  kinds  of  Jasper,  by  its 
eobur.'defineations,  firactuie,  hardness,  weight,  and  geo- 
gnostie  situation* 


Agate*. 

Agate  is  not,  as  some  mineralogists  maintain,  a  ample 
mineral,  but  is  composed  of  various  species  of  the  quartz 
fionily,  intimately  joined  together,  and  the  whole  mass  is  so 
compact  and  haid,  that  it  recdves  a  high  polish.  From  its 
compound  nature,  it  ought  rather  to  be  considered  in  the 
gepgnostic  part  of  this  work ;  yet  as  Werner  and  other  mi- 
nenlqpsts  describe  it  along  with  the  quartz  genus,  we 
shall  not  deviate  from  their  plan. 

Agate  is  principally  composed  of  calcedony,  with  flint, 
homstone,  camelian,  jasper,  cacholong,  amethyst,  and 
quartz.  Of  these  minerals  sometimes  only  two,  in  other  in- 
stances more  than  three  occur  in  the  same  agate ;  and  these 
are  either  mas^ve,  disseminated,  or  in  layers.  Agates  are 
by  Werner  divided  into  different  kinds,  according  to  their 
colour-delineations;  and  he  enumerates  the  following:-** 
1.  Ribbon  or  Striped  Jgaie.  S.  Brecdated  Agate.  3.  Far-- 
l^kaHon-Agate.  4.  Tubular  Agaie.  5.  Lmidscape-Jgate. 
9.  MoiS- Agate.    7.  Jasper'Agate. 

Vol.  I.  S  1.  Rtbbcm 


*  The  name  Jgatet  is  derived  from  t^  river  Achates  in  SidJj,  where  i 
is  mid  tUs  mincnd  was  first  found. 
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L  Ribbon  or  Sirij^d  Agnie^ 

It  is  composed  of  layers  of  calcedonyj  fliirtt  ^^^  aiiielhystl, 
and  also  of  hornstone,  jasper,  and  quartz,  \vhicli  alternate 
with  each  oiher,  vary  in  breadth,  and  although  sonietimcfi 
curved,  someiiines  strnight^  yet  are  always  pamllet.  WbcE 
this  agate  k  cut  at  right  angles  to  the  layef^,  the  awimm 
striped  dgnie  is  tormed  i  ^hen  the  section  is  made  acrmn^ « 
renironn  cletatiori,  we  obtain  the  mmd  agah^ ;  and  nhcn 
the  section  is  oblique*  the  &erp€fiH¥w  agate  m  formed 

Tills  agate  wcurs  principally  in  veins,     A  magtuBcm 
vein  of  this  kind  occurs  at  Cunnersdorf  and  Schlottwitz  in 
Saxony,  and  another  at  the  Halsbach,  near  Freybergfc  md 
Ijoth  are  situated  in  gneiss*    Agate  veins  of  this  kind  ociiir 
also  in  jK>rphyry,  ajid  these  are  of  great  size,  as  at  Wi^ 
rau,  near  RocItHiz  in  Saxony ;  or  in  numerous  siiioU  xms 
iraverhing  die  {Kirphjrry  in  all  directions,  as  at  KoChl^if, 
neai*  Chemnitz,  also  in  Saxony* 

£.  Brfcciated  Agate, 

This  beautirul  agate  is  conipuaed  of  fragments  of  m^^^ 
fipecieSj  which  is  usually  striped  agate,  genenilly  a>tinett«» 
together  bv  a  basis  oi'  amethyst.  This  agate  occurs  in  ^ 
middle  of  the  great  vein  of  strijK^d  agate  at  Cunnersdorf^ 

Ac^cording  to  some  mineralogists,  Rihbon-sgate  is  ^ 
posed  to  have  bc^n  fonnetl  from  difierent  solutions  whi"* 
have  been  successively  deconjjxj^d  in  a  i>reviougIy  eOBti^ 
rent  or  fissure.  The  bret^cintetl  agate^  which  is  fouai!  tfl 
tlie  middle  of  the  vuin  of  ribbon* agate,  is  conjectiir^l  ^ 
have  owed  its  origin  to  a  rent  or  rents  taking  place  in  ^ 
agate;  and  the  fragments  thus  formetl  being  aftemiiro* 
connected  togetlier,  by  a  new  solution  jxiurcd  intti  the  fis- 
sure or  fissures.  This  opiuiim^  however  pkusdble,  b  ^* 
tainlv  liable  to  numemiis  objec lions. 


, 


This  agate  is  composed  of  layers  of  calcedony,  ffint,  and 
jasper,  which  have  generally  in  the  middle  a  nucleus  of 
massive  amethyst  These  layers  are  thin  and  parallel,  and 
are  fortification-wise  bent  It  generally  occurs  in  irr^ru. 
lar  balls,  which  are  eontai^^  in  amygdaloid.  When  these 
liMtti  aie  cut  astoss,  their  surface  sometimes  very  mudi  re- 
^fsmbles  a  ibrdficatioiL  The  largest  agates  of  this  descrip. 
-tmiixseiu'at  (Xiersteinon  thelUiine;  and  many  beautiful 
Tarieties  are  met  with  in  the  amygdaloid  jocka  which 
abound  so  much  in  Scotland- 

4  Tubular^  JgaU, 

When  the  central  spaces  in  stalactitic  calcedony  are  fill* 
ed  with  agate,  the  compound  is  named  Tubular  Agate.  It 
is  a  rare  variety. 

In  this  the  substances  are  so  arranged,  that  the  whole 
may  be  likened  to  a  landscape.     It  also  is  a  rare  variety.  ^ 

6,  Moss- Agate* 

In  this  beautiful  kind  of  agate,  jasper  of  various  colours^ 
OS  brown,  yellow,  and  red,  appears  as  it  were  floating  in  a 
bans  of  calcedony.  The  jasper  resembles  moss,  and  yihsn 
its  arborizations  are  distinct,  it  has  a  very  beautiful  appear- 
ance.  All  the  parts  here  are  evidently  of  ootemp(»-aneou)i 
formation. 

7.  Jasper-Agaie.    ' 

Jasper-agate  is  a  mixture  of  calcedony,  or  homstone,  and 
jasper.    The  jasper  is  of  a  red,  yellow,  or  brown  colour^ 

S  S  and 


Slid  b  the  predomiimtjng  itigredieDt  in  tlie  agate.  It  m- 
curs  bi  veins,  which  ^i^metmioa  contain  ores  of  difici^t 
lunds^  as  ores  of  sflver  and  iron. 

The  foUowing  are  le^  important  kinds  of  agat^ 

L  Spotted^Jgaie. 
Ill  this  beautiful  af^le,  spots  of  red,  yellown^  or  browi 
jasper,  are  di&per!^  through  a  calcedonic  Imse*     The  St 
Stephen  stone,  already  described  under  the  article  Calee^ 
dm)y»  may  be  considered  as  a  §potted  agate* 

a.  Chuded^Agate. 
It  is  BO  named  from  its  clouded  appearance :  the  ckmdeil 
delineations  are  ot^  jasper. 

5.  Star-Agut^. 
This  is  an  agate  with  stellular  markings, 

4.  PetAfiicimn^Agaie, 
This  agate  amtains  petrifactions  of  marine  animal  nb- 
stances,  as  shells  of  the  turbinites  and  tubulites  mbef. 

Geogfrnstk  Sltuatlan, 

Agat^,  as  already  mentioned^  occur  in  Tcins  tn  ff^ 
and  in  porphyry,  and  in  halls  in  amygdaloid,  greeoatcojei 
and  porphyry  ;  and  probably  these,  as  well  aa  aU  the  otlitf 
repositories  of  this  singular  compound  mineral,  are  of  c»- 
temporaneous  ibrmation  with  the  rocks  in  which  lliey  ^ 
contained. 

Gtf^apkk  Situatkm, 

Very  beautifixl  varieties  oF  the  different  kincU  of  Bp^ 
occur  in  tlie  porphyry,  amygdaloid^  and  greenstone  rocks  ct 

ScotlapJ 
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Scotland.  On  the  Continent  there  is  a  great  depository  of 
agate  at  Oberstein  on  the  Rhine :  it  also  occurs  in  Saxony, 
Sikaa,  Bohemia,  and  Italy ;  also  in  the  island  of  Sicily.  It 
likewise  abounds  in  Siberia,  East  Indies,  and  China. 

Uses, 

Agate  18  sometimes  cut  into  snuff-boxes,  and  ring-stones : 
the  larger  masses  are  hollowed  into  mortars,  or  cut  into 
degant  vases.  It  was  much  prized  by  the  ancients,-who 
ea[ecuted  sevend  fine  works  in  it  In  the  Electoral  Cabinet 
at  Dresden,  and  the  Ducal  Cabinet  in  Brunswick,  there  are 
beautiful  vases  of  agate.  At  Oberstein  on  the  Rhine,  the 
amygdaloid  rocks  are  regularly  quarried  for  the  agates 
diey  oontaan,  and  these  are  cut  and  polished,  and  exported 
to  other  countries.  The  cutting,  polishing,  and  selling  of 
the  agates  (Scotch)  of  the  amygdaloid  of  this  country,  is 
now  carried  on  to  a  very  considerable  extent,  and  is  to  ma- 
ny a  lucrative  emplo3nnent. 


TABULAB 


(    878    ) 
TABULAR  VIEW 

OF  TH£ 

PELLUCID  GEMS, 

Arranged  according  to  Coloury  Tvith  sofne  qftkeir 
Distinctive  dhardd^^. 


Whitb  and  Grey 
Gems. 

auDimmmd, 


b.  Sapphire^ 

c.  Topaz  of  Brazil^ 

d.  Rock-oystal, 


II. 
RsD  Gems. 

a.  Oriwital  raby. 


b.  Spinel  ruby. 


S^eoOrftv. 


3.5 


4.0 


S.55 


n$tdmBt* 


ScsnUibes  iU   o^ 
ther  minerals. 

^  t^i  M  nt  111  I      ACA^^^^ 


Scratches    rock- 
crystal. 


Snapk. 


^,65      Scratcbesfelspar. 


4.2 


8.7 


Scratches  topaz. 


Scratches  topaz^ 
but  in  a  lower 
degree  than  o^ 
riental  ruby. 


Donbk 
tion,  stnnga 
than  aapphn 

Same  as  the  pn 
ceding. 


Peebkdoriife 
refiractioo. 

Simple. 


*  This  Tabk  b  in  imitation  of  that  Ei?cn  bj  Haiif,  in  Us  Trcatiat  on 
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^pee.  Grmv. 


c  Bnurilian  ruby^  or 
red  topaz^ 


cL  Precious  ^^amet^ 
columbinc-red 
colour. 

e.  Pyropc,  blood-red 
colour. 


f.  Tourmaline, 


ni. 

Blue  Gems. 
a.  Oriental  sapphire. 


b.  Beryl,  or  Aqua- 
nuurine. 


C-  NorA  American 
tourmaline. 


d.  Water  Sapphire  or 

Dichroite. 
When  viewed  in  one 
direction,  violet^bhie, 
in  another  brownish- 
yellow. 

IV, 

Green  Gems. 

«u  Oriental  emerald  or 

green  Sapphire^ 

ti.  Peruvian  emeudd, 
or  true  emerald. 


3.5 


4.0 


3.7 


3.0 


4.2 
2.7 

3.0 

2.7 


4.2 


2.8 


Hardness. 


Scratches  rock- 
crystal,  but  does 
not  affect  spinel. 

Scratches  rock- 
crystal  in  a  mo- 
derate degree. 

Scratches  rock- 
crystal  more  rea- 
dily than  precious 
garnet 

Scratches  rock- 
crystal  but  fee- 
bly. 


Scratches  topfiz. 

Scratdies  rock- 
crystal  feebly, 
but  not  topaz. 

Scratches  rock- 
crystal  feebly. 

Same  as  preced- 
ing. 


Scratches  topaz, 
and  siiinclruby. 


Scratches  rock- 
crystal,  but  not 
topaz. 


Refhictkni. 


Double  in  a  mo- 
derate degree. 

Simple. 
Simple. 


Double  in  a  mo- 
derate degree. 


Feeble  double 
rcnraction. 

Feeble  double 
refraction. 


Double  refrac- 
tion. 


Feeble  double 
refraction; 


Feeble  double 
refraction. 


Feeble  douUe 
refraction. 


i 
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Specy  Gntv. 


Hardnen. 


Bcfiractioik 


c  Brazilian  or  Colum- 
bian emerald,  a  va- 
riety of  tourmar 
line. 


1.  Chzytop] 


Bluish-Green 
Gems. 

I.  Oriental  aqua-ma- 
rine, a  variety  of 
•apfi^iire, 

X  Siberian  beryl, 


VI. 
Yellow  Gems. 

I.  Oriental  topaz,   a 
variety  ot  sapphire, 

[>.  Brazilian  topaz. 


B.  Ydow  zircon  or 
jargoon. 


VII. 
Yellowish  Grccn 
mA  Greenish- Y  EL- 
|4wGems. 


peridole, 
ofwpphire. 


3.0 


2.6 


4.0 


2.6 


S.5 


4.4 


Scratches    rock- 
crystal  feebly. 


Scratches  glass 
andfelsiMr. 


Scratches  topaz. 


Scratches    rock- 
cry  staL 


Scratches  topaz. 


Double  refiio- 
tion. 


Feeble  double 
refiwlioa. 


Feeble  double 
refnctiflii. 


Feeble  doable 
re&acUoo. 


Scratches    rock-  Feeble  dooUe 
crystal,  but  noc     refractioiL 
so    deeply    as 
spineL 


Scratches  rock- 
crystal,  butnol 
topaz. 


Scntches  topaz. 


Strong  doable 
refinictioo. 


Feeble  dooUe 
refirsctioii. 
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b.  Chrysobeiyl^  or 
Oriental  chryso* 
lite, 

c.  Berjl^  or  aquA-ma- 

rine, 

d  Jargoon  of  Ceylon, 
or  yello wish-green 
siroon, 

e.  Chrysolite, 


£  Yellowish-green 
tourmaline,  or  pe- 
ridote  oTCeylon^ 


vm. 

I        V10I.KT  GiMS. 

a.  Oriental  amediyst, 
a  varie^  of  sap- 
phire, 

h.  Amethyst, 


IX. 

Hyacinth-Rko 

Gbmb. 

a.  Cinnamon-stone, 


b.  Hyacintfa-ffarnet, 
or  vermeifie, 


3.8 

2.6 
4.4 

3.4 
3.0 


4.0 


«.7 


3.6 


4.0 


HardiMM. 


BcfractkMi. 


Nearly  as  hard 
as  sapphire. 


Scratches  quarts 
but  feebly. 

Scratches  rock- 
crystal  more  easi« 
ly  than  bery.l 

Scratchesfelspar. 
but  not  rock- 
crystaL 


Scratches    rock- 
crystal  feebly. 


Scratches  topaz. 


Scratchesfelspar. 


Scratdies    rock- 
crystal  feebly. 

Scratches  rock- 
crystal  in  a  mid- 
dhng  degree. 


Refracts  double 
in  a  middling 
degree. 

Feeble  double 
refraction. 

Very  perfect 
double  refrac- 
tion. 

Refracts  double 
in  a  high  de- 
gree, but  not 
so  powerfrilly 
as  zircon. 

Double  refrac- 
tion. 


Feeble  double 
refraction* 


Refracts  double 
in  a  middling 
degree. 


Simple. 
Simple. 


^^^^PH                      TABULAE  VJE^  OP  PFLLOCID  GEMS,                                  1 

Spec,  Ormv. 

Ruiliiem 

Refraction.         1 

^^^^Bj, 

c  Hyacintli* 

4.4 

Scratclies  rodt»  Perfect  double      1 
crj^stal  in  a  mid-      refraction.         11 
dEng  degree.                                    || 

cL  Hyiicmlllliie  tonr- 
nialifw. 

5.0 

Scratches    rock- 
crystal  fcel^ly. 

Doable  re^iu:- 
tiori' 

I 

Gems  which  hjc  O- 
PALEScjsNT,  or  ditplay 
a  fine  pUiy  of  colour. 

a*  AateTias,  or  stur- 
stone,  a  Tsiriety  of 
sapphire. 
L  HubyasteriaJjred 

ground 
2.SapphiTe  asten'afl, 

blue  ground 
3*  Topaz  asterias, 
yellow  ground. 

4.0 

3.5 

Scratches  topaz. 

Scratches  rock- 
cry  slaK 

bv  OpaV  * 

c.  Oriental  girasol,  or 
|fii-aj5oI  corundum, 

wiSianiilky  ground, 
from   whicli    tJiere 
iihoots  bluiBh   and 
yellowish    pencil* 
tffOght, 

2.1 
4*0 

Scratchea    whit*^ 
glass  feebly, 

Soratchea  to^j 

d  MoonMone,  ai^en- 
tiire*   or    fish-eye 
stmie,  is  a  variety 

9.tJ 

Scratches  felipar, 
but  not  lock- 
cryatttl, 

i»  SkiB«toi)e,   or  Ori- 
«iilfti  nventurine. 

2.G 

t  h^btadtx^^om. 

,1.0 

H|i\!bfik  ^Y^^i^c^t  ^t^^i^nkii'                                  1 
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[Suhp,  1.  FloaUionet  or  Spongifirm  Quartt, 


2.  Indivisible  Quartz. 

Untheilbarer  Quartz,  Mohs. 

This  species  conUuns  nine  subspecies,  viz.  1.  Float-stone, 
S.  Quartzy  Sinter,  3.  Hyalite,  4.  Opal,  5.  Menilite,  6.  Ob- 
Mdiaa,  7.  Pitchstonc,  8.  Pearlstone,  9.  Puniicc^tone. 

First  Subspecies. 

Float-stone,  or  Spongiform  Quartz. 

Schwimmstein,  Werner, 

Quartz  nectique,  Ha'uy. 

Sdiwimstein,  Hqff,  b.  ii.  s.  75. — Sdiwimkiesel^  Haus*  Handb. 
b.  iL  s.  416.— Spongiform  Quartz^  Aikin,  p,  177- 

External  Characters. 

Its  colours  are  yellowish  white,  yellowisli-grey,  and 
■ometimes  reddish-white. 

It  occurs  in  porous,  massive,  and  tuberose  forms. 
'     f  ntemally  it  is  dull. 

The  frActure  is  coarse  earthy. 

Its  fragments  are  indctemiinatc  angular,  and  blunu 
edged. 

It  is  feebly  translucent  on  the  edges. 

It  is  soft,  but  its  particles  are  as  hard  as  quartz. 

It  is  rather  brittle. 

It  is  easily  frangible. 
^.   It  fiecls  meagre  and  rough,  and  emits  a  grating  noise 
when  we  draw  our  finger  across  it 

Specific  gravity  0.448,  ATor^/en.— 0.513,  TraUes. 

Constihseni 
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Constituent  Paris. 

Silica,              -  91.0               94.0                98.0 

Water,            .  6.0                  6.0 

Ferru^nous  alumina,  0.25                0.5 

Carbonate  of  Lime,  2.00                                      &0 
Trace  of  Magnesia. 

99.25  995  100 

Sucholz  in  Leonhard^'s  Tasch.  b.  vi.  Vauqudit^ 

8.  5.  8. 


Geognostic  and  Geographic  Situations. 

It  occurs  incrusting  flint,  or  in  imbedded  masses  in  • 
^eocHidary  limestone,  at  St  Ouen,  near  Paris.  It  is  said  to 
occur  also  in  the  Lausberg,  near^  Achen,  and  in  Pary'^B 
mine,  Anglesey. 

Observations. 

This  mineral  is  characterised  by  colour,  tuberose  exter- 
nal shape,  porous  internal  structure,  dull,  earthy  fracture 
alight  translucency,  softness,  and  specific  gravity. 


Second  Subspecies. 

Quartzy  or  Siliceous  Sinter, 
Kieselsintar,  Werner. 

This  subspecies  is  divided  into  three  kinds,  viz.  Com* 
mon  Sinter,  Opaline  Sinter,  and  Pearly  Sinter. 

First 


•mD.  1.  6Elf.]  SP.  2.  INDIVISIBLS  QUAKTZ.  flSS 


First  Kind. 

Common  Quartzy  or  Siliceous  Sinter. 

Gremeiner  Eieselfflnter,  Karsien. 

Kietel-«mter^  Klaprcih  4*  KarHen,  Beit  b.  ii.  8.  log^  Id,  Seuu, 
b.  iL  s.  241.  &  245.— Kieseltufi;  Mohs,  b.  L  s.  245.  Id.  Lem^ 
hard,  TabeL  s.  8.*'-Geineiner  Kieselsinter^  Kartten,  TabeL 
f.  84^-QuarU-agathe  concredonn^  thennogene^  II<i^y,  TabL 
p  27.^-^-Quartz-hyaline  concredonn^^  Brong.  t  i.  p.  274*-— 
Gemeiner  Kiesebinter^  Sfeffens,  b.  i.  s.  128.  Id.  Lem,  b.  u 
1.  360.   Id.  Haus.  Handb.  b.  ii.  s.  391. 

External  Characters. 

Its  colours  are  greyish-white  and  reddish-white,  witk 
li^t-red  and  hair-brown  spots  and  stripes;  also  smoke- 
grey  and  yellowish-grey. 

It  occurs  massive,  stalactitic,  coralloidal,  fine  fructicose^ 
fine  botryoidaly  porous ;  and  occasionally  contains  stems  of 
l^ants. 

It  occurs  in  distinct  concretions,  which  are  fine  granular^ 
fi^brous,  and  thin  and  curved  lamellar. 

Externally  it  is  dull ;  internally,  when  it  is  porous,  did^ 
in  othar  forms  glistening  and  pearly. 

The  fracture  is  flat-conchoidal,  also  coarse-grained  on- 
even. 

The  fragments  are  indeterminate  angular,  and  rather 
Uunt^dged. 

It  is  more  or  less  translucent  on  the  edges. 

It  is  semihard. 

It  is  very  brittle. 

Specific  gravity,  1.807,  Klaproth^^lAlQ^  Karsten. 

Chemical 
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Chemical  Characters. 
It  is  infusible  without  addition  before  the  blowfnpe. 

ConHitueni  Parts. 

Silica,  -  98.0 

Alumina,  -  1.5 

Iron,  -  -        0,B 

100 
Klaproth,  Beit.  b.  ii.  s.  109. 

Geognostic  and  Geographic  Situaiitms. 

It  occurs  abundantly  around  the  hot  springs  in  IcelaixL 
It  is  do])()sited  from  the  water  of  these  springs,  in  which 
it  appears  to  have  been  held  in  a  state  of  solution,  partly 
by  the  alkali  the  water  contains,  partly  by  its  high  tiempg- 
rature,  which  is  212®  at  the  surface,  but  may  be  greater  in 
the  interior  of  the  earth,  where  the  water  appears  to  be  suIk 
jected  to  a  considerable  degree  of  compression. 

Second  Kind, 

Opaline  Siliceous  Sinter. 

Opalnrtiger  Kiesel^nter,  Haitsmann, 

Opalartiger  Kiesclsinter,   Jf  eftcr'x  Naturkunde^  b.  ii.  s.  111. 
Id.  Sirffens,  b.  L  s.  150. 

Ejcternal  Characters. 

Its  colours  are  yellowish-white  and  milk-white,  with 
brownislu  blackish,  or  bluish  s}M)ts ;  and  on  tlie  fracture- 
Burlacc  veined  and  dendritic  delineations. 

It 
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IMmiif,  f .  QHoritg^  or  S3iceoM§  SiMter^^^  Kind,  OpaUne  SUieemu  Simier. 

It  is  masMvc. 

The  fracture  is  imperfect  conchoidal,  sometimes  pasang 
into  even. 

Sometimes  it  occurs  in  distinct  concretions,  which  are  la- 
mellar or  granular. 

The  lustre  is  glistening. 

The  fragments  are  angular  and  sharp-edged. 

It  is  translucent  on  the  edges. 

It  is  semihard ;  brittle. 

Easily  frangiUe. 

Adheres  to  the  tongue. 

Chemical  Characters  and  Constittient  Parts. 
The  same  as  in  the  first  subspecies. 

Geographic  Siiuation. 
It  occurs  at  the  Hot  Springs  in  Iceland. 

Observations, 
It  bears  a  striking  resemblance  to  Opal. 


TJiird  Kind, 

Pearl-Sinter,  or  Fiorite. 

Fiorite,  Thomson, 

Jd.   Sanii,  Viaggio  al  Montamiata^  179^^  breve  notizia  di  nn 
viaggatore  tulle  incrostazioni  gilicee  temale  d'ltalia,  &c.  1 794. 


Id,  Thompmmi  Bibl  BHton-  t  L  Jinv*  1790. — Qiuiitf-tiyaiii 
concretionne>  Hn%,  t  li  p.  4l6.^PerlslntaT,  Mo^,  b.  L  s.  1*7. 
QuartZ'hyalin  concretionne,  Brong.  t,  i,  p.  ^74-.  /d  L«£at| 
p.  32.  /rf.  Brfli*(/,  |K  gg.  Id.  HaU^,  TabK  p.  25.— Peflnuite, 
SieffhiSt  k  L  s.  131.  Id.  Lmz,  b,  i*  a.  361*  M  0*m,  h.  I 
■*£7d* 

E^tcrmd  Characters. 

Its  colours  are  milk-white^  yetlowisli- white,  grejfi«h> 
white  ;  also  pearl-grey  and  yelloi^'iah-gTey. 

It  occurs  coralloidaL,  stalactite,  tubular,  cyrmdrical,  fm^ 
ticose,  botryoidal,  renifonn,  and  small  globular. 

Externally  it  ts  sometimes  smootli  and  shining,  with « 
pearly  lustre,  sometimes  rough  and  dull :  internally  it  is 
duU,  glistening,  or  shiniugj  with  a  lustre  intermediate  bt< 
tween  resinous  and  pearly. 

It  occurs  in  thin  concentric  lamellar  distinct  ooncre^oiLS 
which  are  curved  in  the  direction  of  the  external  smfaocf 
and  incrust  massive  pearl-sin ter^  which  is  in  round  gnou- 
lar  distinct  concretions* 

The  fracture  i^  fine  griained  unevea ;  also  flat  condiaM 
^id  fine  splintery* 

The  fragments  are  angular,  and  not  particularly  diarp- 
edged. 

It  b  translucent,  often  only  translucent  on  the  edg^p 
and  sometimes  is  semi-transparent  in  thin  pieces. 

It  scratches  glasSt  but  is  not  so  liard  as  qufot^. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity  1,017,  SardL 

Chcmkal  Characters. 
It  is  infusible  before  the  blowpipe  without  addition. 

Conditu^ 
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Constituent  Paris, 

Silica,  .  .  94 

Alumina,  -  -9, 

Lime,  .  -  4 

100 
Santi, 

GeognoHic  and  Geographic  Situation^. 

It  was  discovered  by  Santi,  on  M ontamiata  *,  and  has 
been  found  on  volcanic  tuff  and  pumice  in  the  Vicentine, 
at  Solfatara,  in  Ischia,  and  at  St  Michael -f. 

Observations. 

According  to  Dr  Thompson  it  is  a  volcanic  production. 
The  silica,  he  supposes,  was  held  in  solution  by  means  of 
soda,  aided  by  the  high  temperature  of  the  vapours  which 
exhale  from  the  bosom  of  the  earth  in  volcanic  countries  by 
natural  apertures,  namedyi^^naro^t. 


Vol.  I,  T  Third 


*  In  the  second  edition  of  this  wort,  I  mentioned  Dr  Thompson  as  the 
Uicoverer  of  Pearl-sinter ;  but  I  am  told  that  it  was  first  noticed  by  Santi, 
lA  Italian  naturalist. 

t  Heuland. 
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TMrd  Subspecies. 

Hyalite. 

Hyalith,  Werner. 

Hyalite,  Kirw.  vol.  i.  p.  296.  Id.  Broch.  tip.  272.  Id.  Reust, 
b.  ii.  8. 246. — Quartz  concretionne,  Havy,  TabL  p.  25. — ^Hya- 
lith, Stejffens,  b.  i.  s.  132.  Id.  Hoff.  b.  ii.  s.  ISl.  Id.  Lenz, 
b.  i.  8.  S65.  Id.  Oken,  b.  i.  s.  273. — Glasopal,  Hams.  Handb. 
b.  ii.  8.  424 — Hyalite,  Aikm,  p.  178. 

External  Characters. 

Its  colours  are  yellowish  and  greyish  white  ;  also  yellow- 
ish-grey and  liglit  ash-grey,  and  mountain-green  *. 

It  b  generally  small  reniform,  small  botryoidal,  and 
sometimes  stalactitie,  and  in  crusts. 

Externally  it  is  smooth  and  shining ;  internally  it  is  shi- 
ning, and  splendent ;  and  the  lustre  vitreous,  slightly  indi- 
ning  to  resinous. 

The  fracture  b  small,  and  rather  flat  conchoidal. 

The  fragments  are  indeterminate  angular  and  sharp- 
edged. 

It  b  translucent,  approaching  to  semitransparent 

It  b  intermediate  between  hard  and  semihard. 

Specific  gra\ity,  2.476,  Karsten. — ^2.140,  Kopp, 

Chemical  Characters. 
It  is  infusible  before  the  blowpipe  without  addition. 

Consti^^^ 


•  This  variety  is  found  at  Chemnitz  in  Hungary. 
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ConstittufU  Parts. 

SiUca, 

92.0 

Water, 

6.33 

Trace  of  Alumina. 

9&33    Bucholz. 

GeognoHk  and  Geographic  SUuation. 

It  has  been  hitherto  found  principally  near  Frankfort  on 
the  Mayne,  where  it  occurs  in  fissures  in  vesicular  basalt 
and  basaltic  greenstone;  it  also  occurs  at  Chemnitz  in 
Hungary. 

Uses. 

It  is  sometiines  cut  into  ringstones,  which  exte*  nally  are 
not  unlike  those  of  Topaz,  but  are  easily  distinguished 
from  that  mineral,  partly  by  inferior  hardness,  partly  by 
the  delicate  rents  observable  in  its  interior. 

Observations. 

t.  It  18  distinguished  from  Calcedany  by  its  colour-suite, 
its  small  renifcnrm  and  botryoidal  shapes,  its  lustre,  oonchoi- 
dal  fracture^  transparency,  and  inferior  hardness :  it  is  more 
nearly  allied  to  Opal^  but  is  distinguished  from  it  by  exter- 
nal aspect,  greater  transparency  and  hardness. 

%  It  is  nearly  allied  to  Pearl-Sinter. 


T  2  r^Hrfh 
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Fourth  Subspecies. 

Opal. 
Opal,  Werner. 

This  subspecies  is  divided  into  seven  kinds,  viz.  Preci- 
ous Opal,  Common  Opal,  Fire  Opal,  Mother-^f-Peaii  Opii 
or  Cacholong,  Semi-Opal,  Jasper-Opal,  and  Wood  Opal 

First  Kind: 

Precious  Opal. 

Edler  Opal,  Werner. 

Opalus;  Paederos^  Plinius,  1.  xxxvii.  6. — Achates  opaliu,  (lit 
part),  WalL  t.  i.  p.  280.  Id  Wid.  p.  325.— Opal,  Kkw.  vol  I 
p.  289.^ — Edler  Opal,  Emm.  b.  i.  s.  341. — Opalo,  Nap.  p.  197' 
— Opale,  Lam.  t.  ii.  p.  154. — L'Opale  noble.  Brock.  t»i.  p  341. 
Quartz-resinite  opalin,  Haiiy,  t  ii.  p.  434^— Edler  Opal,  Raui^ 
b.  ii.  8.  249.  Id.  Lud.  Id.  Suck.  Id.  Bert.  Id.  Moks,  hi 
8.  .341.  Id.  Karst.  Tabel  Id.  Leonkard,  Tabel.  Id.  Hab^ 
Silex  opal^y  Brong.  t  i.  s.  300. — Quartz-resinite  opalin,  lAh 
cos,  p.  36.  Id.  Brard,  p.  100.— Opal,  Kid,  vol.  L  p.  227^ 
Quartz-resinite  opalin,  Haiii^,  Tabl.  p.  27. — Edler  Opal 
Steffens,  b.  i.  s.  135.  Id.  Hoff.  b.  ii.  s.  136.  Id  Lenz,  b.  I 
%.  397.   Id.  Oken,  b.  L  a.  275.   Id  Haus.  Handb.  b.  iL  s.  422. 

External  Characters. 

The  most  common  coloiu*  of  precious  opal  is  milk-white, 
inclining  to  blue,  which,  when  held  between  the  eye  and 
the  light,  appears  pale  wine-yellow;  and  it  is  sometime^ 
yellowish-white.  It  almost  always  displays  a  beautiful 
play  of  colour,  in  wliidi  tlie  tints  are  blue,  green,  yellow, 

and 
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ind  red.  Generally  several  of  these  colours  occur  in  one 
piece ;  but  in  some  comparatively  rare  varieties,  one  tint 
3red0minate8  over  the  others  .The  rarest  and  most  beauti- 
iil  of  these  colours  is  the  red  *, 

It  occurs  masave,  disseminated,  in  plates,  and  in  strings 
ir^small  veins. 

Internally  its  lustre  is  generally  splendent,  seldom  pass- 
ing into  shining,  and  is  vitreous. 

The  fracture  is  perfect  conchqidal. 

The  fragments  are  indeterminate  angular,  and  very  sharp- 
edged. 

It  is  translucent,  and  then  it  exhibits  a  red  and  green 
play  of  colours ;  or  it  passes  from  translucent  into  semi- 
braasparent,  when  it  exhibits  a  most  beautiful  yellow  co- 
lour ;  or  it  is  semitransparent,  approaching  to. transparent, 
Rrhen  the  principal  colour  is  azure-blue. 

It  is  semihard  in  a  high  degree. 

It  is  brittle. 
«It  is  uncommonly  eaaly  frangible. 

Some  varieties  adhere  more  or  less  to  the  tongue. 

Specific  gravity,  2.114,  Bltimenba€h. — ^2.078,  Karsten,^^ 
2.110,  Brissan. 

Chemical  Characters. 

Before  the  blowpipe  it  becomes  opaque,  and  milL-wlute, 
but  is  infrisible. 

C<msiiiuerU 


*  The  play  of  colours  is  caused  by  numerous  minute  rents  that  traverse 
fliis  mineral  i  thin  layeri^  of  air  are  contained  in  them,  and  theae  have  the 
pn^>erty  of  reflecting  the  prismatic  colours.  It  is  a  phenomenon  analogcAfs 
to  the  coloured  rings  observed  by  Newton. 
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Constituent  Parts. 

Silica, 

. 

90 

Water, 

- 

10 

100 
Opal  of  Czschcrwenitza,  according  to  JTZoproA. 

Geognostic  Situation. 

It  occurs  in  smaU  veins  in  clay-porphyry,  generally  ac** 
companied  with  semi-opal ;  also  in  amygdaloid. 

Geographic  Situation. 

It  is  found  most  abundantly  in  clay-porphyry  at  Czschcr- 
wenitza,  near  Koschau  in  Upper  Hungary,  where  the  fr 
mous  opal-mines  that  afibrd  all  the  opal  of  commerce  are 
situated ;  sparingly  in  secondary  amygdaloid  in  the  Faroe 
Islands ;  and  in  trap  rocks  in  the  north  of  Ireland,  at  Sandy 
Brae.  Formerly  small  portions  of  it  were  found  in  the 
mines  near  Freyberg  in  Saxony.  De  Dree  mentions  thaj 
it  occurs  also  in  South  America  *. 

Uses. 

Few  gems  are  more  beautiful  than  the  opaL  The  de- 
gant  play  of  the  richest,  purest,  and  most  beautiful  colours^ 
have  procured  for  it  a  high  rank  among  the  precious  stones. 
Notwithstanding  its  beauty,  it  is  but  indifferently  suited  to 
the  purposes  of  jewellery,  on  account  of  its  soilness,  great 

frangibility, 

•  It  is  meotioned  in  one  of  Uic  public  joumalBt  that  two  miiies  of  fn^ 
ciout  opal  have  been  lately  discovered  in  the  diftrict  0f  Gradoi  di  Diofy  lix^ 
Spaniih  miiei  in  the  interior  of  Honduras. 


OSD.l.  GEM.]  SP.  S.  IXDIVISIBLli:  QUARTZ.  S95 

[SMtp.  4  Optd^^Ut  Kindt  Prenw  OjmL 

frangibility,  and  its  often  splitting  on  a  change  of  temjxjra- 
ture.  Jewels  of  opol  must  therefoi-e  be  very  carefully  kept, 
because  from  their  softness  they  easily  scratch,  and  expo, 
sure  to  alternation  of  temperature,  occasions  them  to  split, 
by  which  their  beauty  is  very  much  diminished.  It  is 
worked  into  lingstones,  necklaces,  ear-drops,  and  other  or- 
naments. It  is  cut  into  a  convex  form,  or  en  cabochcn^ 
with  the  view  of  showing  its  colours  to  the  greatest  advan- 
tage ;  but  its  softness  prevents  its  being  facetted,  or  if  fa^ 
cets  are  cut  on  it,  these  must  be  very  flat.  The  cutting  is 
executed  on  a  leaden  wheel  with  water ;  and  then  it  is  po- 
lished with  tin  ashes,  in  a  piece  of  chamois-leather,  by 
which  operation  it  receives  its  perfect  lustre.  When  defi- 
cient in  colour,  jewellers  are  in  the  practice  of  setting  it  in 
a  finl  of  the  desired  colour ;  but  if  it  possesses  a  beautiful 
j^y  of  colour,  it  appears  to  the  greatest  advantage  when 
set  in  a  black  case.  At  present,  tlie  opal  is  held  in  great  es- 
timation in  all  countries,  but  particularly  in  Hungary,  Mol- 
davia and  Wallacliia,  where  it  fisrms  the  chief  ornaments  in 
the  dress  of  the  oldest  and  most  wealthy  families.  It  is  ex- 
paried  to  Turkey,  and  from  thence  it  is  fretjuently  import- 
ed into  Holland,  where  it  is  falsely  denominated  oriental 
opal.  It  is  so  highly  esteemed  by  the  Turks,  that  a  fine 
opal  of  moderate  size  has  sometimes  been  sold  at  the  price 
of  a  diamond.  It  was  much  prized  by  the  ancients.  Pli- 
ny (the  only  one  of  the  ancient  writers  who  mentions  the 
opal)  describes  it  as  uniting  the  beauties  of  the  carbuncle, 
amethyst,  and  emerald ;  and  the  Greeks  expressed  dieir  ad- 
miration of  this  lovely  gem,  by  naming  it  pacderos.  No- 
nius, a  Roman  Senator,  possessed  an  opal  of  extraordinary 
beauty,  valued  at  L.  160,000;  rather  than  part  with  which 
to  Mark  Antony,  he  chose  to  suffer  exile.     He  fled  to 

Egypt, 
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Eg>  pt  with  hb  opalj  where  it  was  supposed  he  secmod  il* 
It  IS  itot,  alWr  UiiS,  meniioriti!  by  any  andeiit  writer ;  and 
the  only  other  notice*  jrublishcd  in  reg4trti  to  it,  b  a  story  by 
a  I'raali  inicrpreter  R<it>oly,  mho  pretended  tlmt  he  had 
discovered  it  an/tdst  tiie  ruins  of  AlexandiiiL 

It  d(n^^  not  a|>|je^jir  Lliat  tlie  opal  was  ever  much  uied  for 
engraving  ouj  a'ld  very  tew  engraved  stones  of  this  iniuenl 
are  preserved  in  collections*  The  ojml  is  irecfuendy  mi- 
nutely disseminated  through  jKirphyry  ;  and  pieces  of  thi* 
kind,  wlien  eut  and  polished,  arc  worked  into  &nuir*boxeS| 
atid  other  aiiuilai'  artiLtt^s. 


1 

I 


1,  The  pecidiar  play  of  eokiur  dii^linguishes  this 


froni  all  others.«  In  all  oLhtfr  ih^TucfffTa  it  nearlv  ^grtei 
with  Common  0|>al,  tliffering  prladpatly  m  its  higtier  de*, 
gree  of  lustre  and  tranr^parency. 

S-  This  is  one  of  llie  few  minerals  whose  nainc  lias 
nioined  unaltered  fmm  llie  earhest  times;  but  its  origin 
deri^  ation  w  im|>£?rfeetly  known.     Some  clerive  it  from  tl 
Greek  word  #4'  or  iiresj  which  KignifieK  vtmm^  becmu^  i(j 
waa  guppcjsed  to  posw^iijs  the  power  of  strengthening 
eye.     The  precious  ujiaJ  was  tJie  only  kind  known  to  tte' 
aacient"?, 

8*  The  finer  varieties  are  nain^  orieniai  i^mL     Tavj 
nier,  however*  intbrins  us,  diat  no  preciouH  opal  i»  found 
tlie  East,   and   tlmt  those  which  are  sold  as  orienta] 
brought  from  Ilungoiy, 

4.  Those  varieties  of  precious  opal  wliidi  adliet^  to  the 
tongue^  are  only  translucent,  and  &ca.rcely  exhibit  miy  of 
die  play  of  colour  wluch  so  remarkably  tlistingiUi^hes  thfi 
iinon  varieties ;  but  when  inunersed  in  water,  they  hy 

came 
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came  more  transparent,  and  acquire  a  very  beautiful  play 
of  colour.     This  property  of  becoming  transparent  on  im- 
mersion in  water,  occurs  also  in  some  varieties  of  common 
juid  semi-opal,  and  these  have  been  described  under  various 
names,  as  Oculus  mundi^  and  Hydrophaf%e^  or  Chavgeable 
Opai  ♦.     They  are  much  priced  by  collectors  on  account 
of  th^  rarity,  and  the  property  just  mentioned.     In  order 
to  preserve  their  beauty,  we  must  be  careful  never  to  im- 
merse them  but  in  pure  water,  and  to  take  them  out  again 
as  soon  as  they  have  acquired  tlieir  full  transparency.     If 
we  n^lect  these  precautions,  the  pores  will  soon  become 
filled  with  earthy  particles  deposited  from  the  water,  and 
the  hydrophane  will  cease  to  exhibit  this  curious  property, 
and   will  always  remain  more   or  less  opaque.      When 
changeable  opals  are  well  dried,  and  immersed  in  melted 
wax  or  spermaceti,  they  absorb  a  portion  of  it,  and  become 
transparent,  but  on  cooling  become  opaque  again.     For 
some  time  these  prepared  opals  were  imposed  on  the  public 
as  rare  and  singular  minerals,  and  sold  at  a  very  high  price, 
under  the  name  Pyrophane, 

5.  In  the  Imperial  Cabinet  at  Vienna,  there  are  two  pieces 
of  opal  from  the  mines  in  Hungary,  which  deserve  to 
be  mentioned  here.  The  one  is  about  five  inches  long  and 
two  and  a  half  in  diameter,  and  exhibits  a  very  rich  and 
sjdendent  play  of  colours ;  the  other,  which  is  of  the  size 
and  shape  of  a  hen's  egg,  is  also  extremely  beautiful. 

Second 


*  These  hydrophanes  were  known  to  Uie  ancients  under  the  name  Panf 
itahoM*  Neuheuser,  in  his  treatise  intituled  Cctoiub  gemma  ncbilinimm,  pub- 
Ikbed  in  the  sixteenth  century,  mentions  the  hydrophane,  under  tbo  omie 
Verkekntdn  or  W*nder§tein, 
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Second  Kind. 

Common  Opal. 

Gremeiner  Opal,  Werner, 

Id.  Wid.  p.  325^— ^Semi-opal>  Kirtv.  vol  i.  p.  290.--Oeiiieiii* 
Opal,  Emm.  b.  i.  s.  251. — Opalo,  Nap.  p.  I97. — Ginaol  & 
Hydrophane,  Lam.  p.  156. — L'Opal  commune.  Brock.  1 1 
p.  344. — Gemeiner  Opal,  Reuss,  b.  il.  s.  9.5S.  Id.  Lvd-  Id. 
Suck.  Id.  Bert.  Id.  Mohs,  b.  i.  s.  344.  .Id.  Karsten,  TabeL 
•  Id.  Leonhard,  Tabel. — Silex  opale,  Brong.  t  i.  p.  300.— 
Quartz-resinite  commun,  Haiiy,  Tabl.  p.  28. — Gemdncr 
Opal,  Stefens,  h.  i.  s.  137-  Id.  Lenz,  b.  i.  s.  400.  Id.  Oken, 
b.  i.  s.  275.  Id.  Haus,  Ilandb.  b.  ii.  s.  422.  Id.  Hoff.  b.  ii 
8.  144. — Common  Opal,  Aildn,  p.  178. 

External  Cliaracters. 

The  principal  colour  of  Coniinon  Opal  is  mllk-wliite; 
but  it  occurs  also  greyish,  yellowish,  and  greenish  white. 
The  milk-white  passes  into  bluish-grey  :  and  the  greyish- 
white  into  smoke-grey :  the  yellowish-white  into  yellowish- 
grey,  wax-yellow,  lioney-yellow,  ochre-yellow,  hyacinth-red, 
and  an  intermediate  colour  between  flesh-red  and  brick-red: 
the  greenish-white  passes  into  apple-green,  pistachio-greeOi 
and  mountain-green.  It  never  exhibits  more  than  one  co- 
lour. The  milk-white  variety,  when  turned  round  in  the 
sun'^s  rays,  reflects  a  reddish  colour.  It  is  named  GirOr 
sol*. 

It  occurs  massive,  disseminated,  in  sharp  angular  pieces^ 
and  very  rarely  vesicular. 

Internally 

*  Cirasol  is  derived  from  the  Latin,  gyro,  to  turn,  and  •U,  the  sua. 
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Internally  its  lustre  is  generally  splendent,  sometimes 
passing  into  shining ;  and  is  vitreous. 

The  fracture  is  perfect  conchoidal. 

The  fragments  are  indeterminate  angular  and  sharp- 
edged. 

It  is  most  commonly  semitransparent ;  sometimes  it  ap- 
ploaches  to  translucent,  but  seldom  to  transparent 

It  scratches  glass. 

It  is  brittle. 
.  It  is  uncommonly  easily  frangible. 

It  sometimes  adheres  to  the  tongue. 

Specific  gravity,  2.015,  iT/opro^.— 2.144,  Kirwan.^ 
2,064,  Haberle. 

Chemical  Characters. 
Before  the  blowpipe  it  is  infusible  without  addition. 

Constituent  Parts. 

Opal  of  KoMmati.  Of  TclkobtnTa. 
Silica,            .              98.76  93.50 

Alumina,  -  0.1' 

Oxide  of  Iron,        .         0.1  1.0 

Water,  .  .  6.0 

98.96  99.60 

According  to  Klaprothy  t  ii.  p.  164.  &  169- 

Geognostic  Situation. 

It  occurs  in  veins  along  with  precious  opal  in  clay-por- 
phjrr}',  and  in  short  beds  in  primitive  serpentine.  It  is  al- 
so found  in  secondary  amygdaloid,  associated  with  calcedo- 
ny,  either  in  vesicular  cavities,  in  cotemporaneous  veins,  or 
in  short  and  thick  beds.     It  also  occurs  in  metalliferous 
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veins,  along  witli  galena  and  blende,  as  in  Saxony,  Island 
of  Ell>a,  and  in  Bohemia ;  or  in  red  ironstone  vebis  in  Sax- 
ony. These  veins  traverse  granite,  gneiss,  mica-slate,  day- 
slate  or  porphyry. 

Geographic  Situation, 

It  is  found  in  metalliferous  veins  in  Cornwall,  in  Iceland, 
the  Faroe  Islands,  North  of  Ireland  ;  in  the  Electorate  of 
Saxony,  as  at  Freyberg,  Hubertsberg,  Eibenstock,  Johanft- 
georgenstadt,  and  Schneeberg ;  in  Bohemia,  as  at  Bleistadt, 
Fribus,  Heinrichsgriin ;  Brittanny  in  France ;  Silesia;  Po- 
land^; Salzburg ;  at  Florence  in  Italy ;  and  ^Telkobaiija  ia 
Hungary. 

Uses. 

It  is  cut  for  ornamental  purposes :  thus,  the  greeiMO- 
loured  Silesian  variety  is  sometimes  fashioned  into  ring- 
stones  ;  and  the  yellow  variety,  which  was  formerly  named 
wax-opal  and  pitch-opalf  is  also  cut  and  polished  by  jewel- 
lers. 

* 

Observations, 

This  mineral  is  characterised  by  its  peculiar  milk-white 
colour,  strong  lustre,  perfect  conchoidal  fracture,  confl- 
derable  transparency,  and  its  low  degree  of  hardness  and 
weight 


Third 
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7%trd  Kind, 

Fire  Opal. 

Feur  Opal,  Karstea. 

Peur  Opal,  Kurden  4*  Klaproth,  Beit  iv.  s.  156.  /cT.  Karstenj 
p.  26.  M  iS^iP^eiu,  b.  i.  8.  138.  Id.  Lent,  b.  i.  s.  402.  Id. 
Qkm,  b.  L  8.  275.  Id,  Haus,  Handb.  b.  iL  8.  423, 

External  Characters, 

.  Its  prindpal  colour  is  hyacinth-red,  which  passes  through 
honey-yellow  into  wine-yellow;  and  upon  lighter  places 
shews  a  carmine-red  and  apple-green  iridescence.  In  it» 
interior,  dendritic  delineations  are  sometimes  to  be  obser- 
ved. 

Internally  it  is  splendent,  and  the  lustre  is  vitreous. 

It  occurs  in  distinct  concretions,  which  are  partly  thick 
and  curved  lamellar,  partly  large  and  coarse  granular. 

The  fracture  is  perfect  conchoidal. 

The  fragments  are  indeterminate  angulac  and  sharp- 
ddged,  or  tabdar. 

It  is  completely  transparent 

It  is  hard. 

It  is  uncommonly  easily  frangible. 

Specific  gravity  2.120,  Klaproth. 

Chemical  Characters. 

When  exposed  to  heat,  its  colour  changes  into  pale  flesh- 
red  ;  it  becomes  translucent,  and  traversed  with  numerous 
Bssures. 

Constitueni 
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Constituent  Parts* 

Silica,  .  92.00 

Water,         -  -        7.75 

Iron,  -  -        0.26 


100.00 
Klaproth* 

Geognostic  and  Geographic  SOuaiions, 

It  lias  hitherto  been  found  only  in  America,  at  Zimapan 
in  Mexico,  where  it  was  first  observed  by  Sonnenschmid 
and  Humboldt.  It  occurs  in  a  particular  variety  of  horo- 
stone-porphyTy,  which  contains,  besides  the  fire-^ipal,  also 
imbedded  lavender-blue  grains  the  aze  of  a  pea,  of  a  sub- 
stance not  unlike  porcelain-jasper.  In  the  middle  of  eadi 
grain  of  this  blue  substance,  there  is  a  whitish  siliceous  mi- 
neral, from  which  the  blue  mineral  diverges  in  all  directions 
in  a  stellular  manner  *. 


Fourtli  Kind. 

Mother  of-Pearl  Opal,  or  Cacholong; 

Pcrlmutter  Opal,  Karsten. 

Achates  opalinus^  tenax^  fractura  inaequalis^  Cachalonias,  Wd* 
gen.  20.  sp.  126.  p.  285. — Calcedoine  alter^e^  ou  Cacholong) 
Rome  de  Lisle. — Calcedoine  blanche  opaque^  De  Bonu-~Ctt 
chelonio^  Nap, — Silex  cacholong,  Brong,  t  i.  p.  302.— Ca- 
cholong, Kid,  vol.  i.  p.  225. — Quartz-agathe  cacholong,  /W^> 
Tabl.  p.  27— Perhnutter  opal,  Sieffens,  b.  i.  s.  139-  Id.  Le^z, 
b.  i.  s.  404.— Kacholong,  Okai,  b.  ii.  s.  274. 

Extenui 

*  Mr  Heuland  informs  me  he  has  specimens  of  this  beautiful  miiMrti 
fVom  Guadalupe  in  Mexico,  in  cacholong* 
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External  Characters. 

Its  colours  are  milk-white,  yellowish-white,  and  greyidi- 
white ;  sometimes  dendritic. 

It  occurs  massive,  disseminated,  in  blunt  angular  pieces, 
in  crusts,  and  sometimes  reniform. 

Externally  it  is  dull ;  internally  it  alternates  fix)m  dull  to 
glistening  and  shining,  and  is  pearly. 

It  sometimes  occurs  in  coarse  granular  distinct  concre- 
tions. 

The  fracture  is  flat  conchoidal,  but  becomes  earthy  by 
the  action  of  the  atmosphere. 

The  fragments  are  indeterminate  angular^  and  not  parti- 
cularly sharp-edged. 

It  is  opaque. 

It  is  somewhat  harder  than  common  opaL 

It  is  brittle,  and  easily  frangible. 

Specific  gravity,  2.209,  Aar*^^.— 2.272  Feroe,  Kopp, 

Chemical  Characters. 
It  is  infusible  before  the  blowpipe. 

Geognosiic  and  (Geographic  SituaHons. 

It  occurs,  along  with  calcedony,  in  tnq>  rocks  in  the 
ialand  of  Iceland  ;  in  the  Faroe  Islands;  also  in  Greenland: 
and  in  Bucharia.  At  Huttenberg  in  Carinthia,  it  occurs 
along  with  compact  and  fibrous  brown  ironstone.  It  is  al- 
so mentioned  as  a  production  of  the  Island  of  Elba,  and  of 
Estremadura  in  Spain. 

Uses. 

When  cut,  it  is  generally  en  cabochon ;  but  it  is  seldom 
used  for  engraving  upon,  on  account  of  its  Inittleness. 

The 
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The  Valentine  III  m  Uie  Boyal  Library  at  Paris  is<si- 
graved  upon  eachol nng*  Italian  artists  sDinetinjcs  use  it 
for  mosaic  wca^k^  and  Wallerius  says  the  Caimuc  TarUl*_ 
faiiliioii  it  into  vessels  of  variuus  kindii,  and  into  klok 

Observatiam. 

1,  Some  mineralogists  consider  it  as  a  variety  of  Calce 
ny »  but  it  is  distinguished  imm  that  mmeral  by  lujiCftj 
fracture,  hardness,  and  s]>ecific  gravity, 

S.  The  name  Ciwhohng^  is  by  stime  derived  from  a  -^iij 
river  in  Bucbaria,  nained  Cath,  where  the  mineral  ii 
rtaid  to  have  Ix-en  first  found :  but  as  there  is  no  riverf 
til  at  name  in  Buehana,  other  miner*tlogists  have  deri^il 
tlie  name  from  clidong^  that  is,  a  f^toiie,  and  cach^  whicli 
I  Ihe  language  of  that  country  signifies  a  |>ebble  ;  while  Bid 
tnenbach  says,  thai  caeholong  is  a  Mongolian  word  sig 
fying  a  beautiful  stone. 


F^i  Kind 
Semi-Opal, 

Halb-Opal,  Werner. 

Id.  W$d.  Pi  St 5.— Semi-opal,  and  several  of  the  PitchBtonH  of 
Kirw,  voL  I  pp  290,  292. — Haib-Opal,  Emm.  h*  I  s»  256*  H 
Estner,  b>  ii*  s»4?'i9, — Semi-^alo,  Ndp.  p.  201, — Pissite^  i^ 
t.  il  p.  1  (>0, — La  Demi-opal,  Brvck  t.  u  p,  S47. — Qv 
nite  eoiamun,  Ilau^,  U  ii.  p.  4SS.^ — ^H  alb-Opal »  Ileuss^  \>J 
8.  S57*  Id.  Lud.  b.  I  s.  97.  Id^  SmL  \t  th,  s.  311,  Id.. 
s.  265*  Id.  MaftSj  b,  i.  s,  355.  Id.  HaL  s«  8, — Quarti-icii' 
nite  commun,  LucaSy  p*  36- — Halb-Opal^  Lvottkard,  Takl 
B*  13* — Silex  Resinjte,  Broiig.  V  i.  p-  303. — Hjilb-Opal,  Kur- 
stm,  Tabcl,  s*  26,— -Semi-opal,   Kid^  vol  L  p.  231*-^Quarti!- 

resinitc 
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vesinite  Hydrophane,  Hautfy  TabL  p.  9.1* — Halbopal^  Steffens, 
.  bw  i.  8. 141.   Id.  Hoff.  b.  ii.  s.  149-   Id.  Lenz,  b.  i.  s.  406.  Id. 
OLen,  b.  i.  s.  276.    Id.  Haus.  b.  ii.  8.  424. — Semi-opal^  Ailnnj 
P-  179. 

External  Character. 

Its  most  common  colours  are  white,  grey  and  brown. 
Qf  white,  the  varieties  are  yellowisli-wliitc,  and  greyish- 
white,  seldom  milk-white  and  greenish-white.  It  passes 
^Grom  ash-grey  into  greyish-black ;  from  yellowish-grey  into 
wax-yellow,  into  a  colour  intermediate  between  oclu-e  and 
laabella  yellow,  into  yellowish-brown,  hair-brown,  liver- 
brown,  chesnut-brown,  reddish-brown,  and  nearly  into  red; 
and,  lastly,  from  greenish-grey  into  leek-green,  olive-green, 
and  oil-green. 

Sometimes  several  colours  occur  together,  and  these  are 
arranged  in  spotted,  concentric  striped,  clouded,  or  flamed 
delineations ;  but  it  is  most  conunonly  uniform,  or  of  one 
colour. 

It  occurs  not  only  massive  and  disseminated,  but  also 
tuberose,  small  renifonn,  small  botryoidal,  and  stalactitic. 

Externally  it  is  glistening ;  internally,  generally  ghsten- 
ing,  sometimes  approaching  to  shining,  or  passing  into 
glimmering. 

The  fracture  is  large  and  flat  oonchoidal,  but  less  perfect 
than  that  of  common  opal ;  and  it  tometimes  inclines  to 
small  conchoidal. 

The  fragments  are  indeterminate  angular  and  very  sharp- 
edged. 

It  is  more  or  less  translucent,  and  sometimes  passes  to 
translucent  on  the  edges. 

It  is  semihard,  approaching  to  hard. 
Vol.  I.  U  It 
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It  is  rather  eaaly  firangible. 

S]pedfic  gravity, — ^Yellowish    and    gieenish-gr^  fiam 
Hungary,  2.000,  Hqf    Yellowish-white  from  Strinhfiai^ 
2.001,  H^.    Blackish-brown  from  Steinheim,  2.059,  Hc^ 
Milk-white  from  Freyberg,  2.167,  Hoffl     From  Moravia^ 
2.167,  irZop.     2i)77,  2.187,  JTor^jien. 

Chemical  Characters. 

It  is  infusible  before  the  blowjnpe  without  additioD ;  but 
with  borax  it  melts,  and  without  intumescdng. 

Constituent  Parts. 

Semi-opal  from  Neu   Wiealitz,    between    Briinn  uA 
Eremsier  in  Moravia: 


Silica, 

85.00 

Alumina, 

8.00 

Oxide  of  Iron, 

1.76 

Carbon, 

5.00 

Anunoniacal  Water, 

8.00 

Bituminous  Oil, 

0.83 

99.08 

Klaprothy 

Beit  b.  V. 

S.S1 

Geognostic  Situation. 

It  occurs  in  angular  pieces,  beds,  and  veins,  in  porphyiX 
and  amygdaloid  ;  also  in  metalliferous  (most  usually  alvef) 
veins  that  traverse  granite  and  gneiss. 

Geographic  Situation, 

It  is  found  in  Greenland,  Iceland,  Faroe  Islands,  Scot- 
landj  in  the  Isle  of  Rume,  where  it  occurs  in  amygdaloid; 

Electorate 
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Electorate  of  Saxony,  Bohemia,  Frankfort  on  the  Afayne, 
Silesia,  Lower  Austria,  Poland,  Hungary,  Transylvania, 
Isle  of  Elba,  Piedmont,  and  Siberia. 

Observations. 

1.  It  is  distinguished  from  Common  Opal  by  the  mud- 
diness  of  its  colours,  its  particular  external  shapes,  its  in- 
ferior lustre  and  transparency,  its  less  perfect  conchoidal 
fracture,  and  its  greater  hardness  and  weight 

2.  It  pitsses  into  Opal-Jasper,  Caloedony,  and  Conchoi- 
dal Homstone. 

8.  It  has  been  arranged  ^ith  Pitchstone  by  Dolomieu, 
Fichtel,  and  other  mineralogists;  but  it  is  distinguished 
from  that  mineral  by  its  vitreous  lustre,  greater  transparen- 
cy, inferior  specific  gravity,  its  want  of  distinct  concretions, 
and  its  infusibility. 


Sixth  Kind. 

Jasper-Opal,  or  Ferruginous  Opal. 

Opal-Jaspis,  Werner. 

Jaspe-Opale^  Brock,  t  ii.  p.  498. — Opal-Jaspis,  Reuss,  b.  ii. 
8.  317.  Jd.  Lud.  b.  i.  8.  95.  Id.  Mohs,  b.  i.  a.  324.  Id.  Leon^ 
hard,  TabeL  s.  IS.^Jasp-Opal^  Karstcn,  Tabel.  s.  26. — Jas- 
opal,  Steffens,  b.  i.  s.  143. — Opal  Jaspis,  Hoff.  b.  ii.  s.  177.— 
Id.  Lenz,  b.  ii.  8.  411. — Jaisp-opal^  Okcn,  b.  i.  s.  277. — Eisen- 
opal,  Hatu.  b.  ii.  s.  428. — Ferruginous  Opal,  AUdn,  p.  179. 

External  Characters. 

Its  colours*  are  scarlet-red,  light  blood-red,  brownish-red, 
ttchre-yellow,  isabella-yellow,  yellowish-grey,  and  ash-grey. 

U  3  The 
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The  isabella-yellow  passes  into  yeUowish-white ;  and  the 
blood-red  into  reddish-brown. 

The  colour  is  either  uniform,  or  distributed  in  spotted 
veined,  and  clouded  delineations. 

It  occurs  massive. 

Internally  its  lustre  is  shining,  ap^nroaching  to  splendent, 
and  is  intermediate  between  vitreous  and  resinous. 

The  fracture  is  perfect  conchoidal,  and  sometimes  rather 
flat  conchoidal. 

The  fragments  are   indeterminate   angular,   and  very 
sharp-edged. 

It  is  opaque,  and  sometimes  feebly  translucent  on  the 
edges. 

It  is  intennediate  between  hard  and  semihard. 

It  is  easily  frangible. 

Specific  gravity, — 
Yellow  and  red  striped  from  Constantinople,  1.863.  Ho£. 
Red  from  Lauenhayn,         -         -  .         2.053,  Hqff. 

Brownish-red  from  Telkobanya,         -  2.061,  Hqff. 

Reddish-brown  from  Telkobanya,  4  oogi'  \^^' 

Chemical  C/iaracters, 
It  is  infusible  before  the  blowpipe. 


Comtitu€i 

nt  Parts, 

Silica, 

. 

4S.5 

Oxide  of  Iron, 

- 

47.0 

Water, 

" 

7.5 
98.0  ^ 

Klaprothy  Beit, 

b.  ii.  s!  164. 

Gcoffnostk 
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Geognastic  and  Geographic  SUuatwn. 

It  is  found  in  large  and  small  pieces  in  porphyry,  near 
Telkobanya,  and  Tokay  in  Hungary ;  in  the  MitteLge^ 
bilge  in  Bohemia  *  ;  near  Constantinople ;  in  the  Kolyva- 
nian  mountains  in  Siberia ;  and  in  veins  in  the  Saxon  Erze- 
geUrge. 

Observations. 
It  used  to  be  arranged  as  a  subspecies  of  Jasper ;  but  its 
perfect  oonchoidal  fracture,  high  lustre,  great  brittleness, 
and  inferior  weight,  sufficiently  distinguish  it  from  the  dif- 
ferent subspecies  of  Jasper, 

Seventh  Kind, 

Wood-Opal. 

Holz-Opal,  Werner. 

Id.  Wid.  p.  325.^— Ligniform  Opal,  Kirw.  vol.  i.  p.  295.— Holz- 
opal,  Emm.  b.  i.  s.  260. — Semi-opalo,  Nap.  p.  201. — Xilopale, 
Lam.  t  it  p.  102. — Opal  ligniforme.  Brock,  t  i.  p.  350. — 

-  Hobs-Opal,  Reuss,  b.  ii.  s.  267-  Id.  Lud.  b.  i.  s.  98.  Id.  Suck. 
Ir  th.  8.  S17.  Id.  Bert.  s.  267-  Id.  Mohs,  b.  i.  s.  340.  Id. 
Leonhard,  Tabel.  s.  13.  Id.  Karst.  Tabel.  s.  26.— Quartz-re- 
sinite  xyloide,  Haiii^,  TabL  p.  28. — Holz-opal,  Steffens,  b.  i. 
•.  144.  Id.  Hoff.  h.  ii.  s.  153.  Id.  Lenz,  b.  i.  s.  413.  Id.  Oken, 
b.  i.  s.  276.— Wood  Opal,  Aikin,  p.  179- 

External  Characters. 
It  occurs  most  commonly  white,  grey,  or  brown,  and 
Kimetimes  also  black.     The  white  varieties  are  milk-white, 

yellowish- 

*  Uculand. 
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yeDowish-white,  and  greyish- white :  the  greyish-white  passel 
into  ash-grey,  f-eorl-grey,  smoke-grey,  and  yellowish-grey; 
which  latter  passes  into  ochre-yellow,  yellowish-brown, 
wood-brown,  hair-brown ;  and  the  greyish-white  passes  mto 
greyish-black. 

The  colour  is  sometimes  inmple,  sometimes  in  flamed  and 
striped  delineations,  which  are  conformable  with  the  origip 
nal  texture  of  the  wood. 

It  occurs  in  pieces  which  have  the  shape  of  branches  and 
stems 

-  Internally  its  lustre  is  shining,  which  sometimes  posses  oo 
tlie  one  hand  into  splendent,  and  on  the  other  intoglisteo- 
ing,  and  even  into  glimmering. 

The  cross  fracture  is  large  and  flat  conchoidal ;  the  lon- 
gitudinal fracture  is  sometimes  modified  by  the  remaining 
fibrous  woody  texture. 

The  fragments  are  sometimes  indeterminatdy  angular 
and  sharp-edged,  sometimes  long  splintery. 

It  is  more  or  less  translucent;  sometimes  only  translucent 
on  the  edges. 

It  is  semihard  in  a  high  degree. 

It  is  easily  frangible. 

Specific  gravity,  2.080^  2.100,  JTirown.— 2.048,  JUBft 
Hoff.;  also  2.189,  £r# 

GcognaHic  and  Geographic  Sihuxtions* 

It  is  found  in  alluvial  land  at  Za.stravia  in  Hungary; 
and  is  said  lo  occur  in  secondary  trap  rocks  in  Transylvania. 
It  has  also  been  found  in  the  neighbourhood  of  Fain,  near 
Telkobanya  in  UpjKT  Hungary.  Many  years  ago  the 
trunk  of  a  Uee  penetiated  with  ojial  was  found  in  Hunga^ 
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ly,  which  was  8o  heavy  that  eight  oxen  were  required  to 
draw  it. 

Observations. 

1.  Its  woody  texture  distinguishes  it  from  the  other  sub- 
fpecies  of  Opal :  and  it  is  distinguisbed  from  Woodstone  by 
its  lifter  odours,  higher  lustre,  perfect  conchoidal  frac 
ture,  greater  transparency,  and  inferior  hardness  and 
wdght 

S.  It  is  wood  penetrated  with  opal,  and  is  intermediate 
between  Common  Opal  and  Semi-OpaL  ^ 

Uses. 
It  is  cut  into  plates,  and  is  then  used  for  snuff-boxes,  and 
odier  ornamental  articles. 


Fifth  Subspecies, 

Menilite. 

This  subspecies  is  divided  into  two  kinds,  vis.  Brown 
Menilite,  and  Grey  Menilite. 

First  Kind. 

Brown  Menilite. 

Brauner  Menilite,  Hoffmann, 

Leberopsl,  Eeussy  b.  ii.  «.  ^65. — Menilite^  Lud.  b.  IL  s.  141*'-« 
Leberopal^  Suck.  Ir  th.  s.  3l6^-— KnoUenstein^  Mohs,  b.  L 
s.  343.— Leberopal,  Hab.  s.  9.— >MeniliCe,  Leotard,  Tabel 
s.  13. — ^Leberopal^  Karst.  Tabel.  s.  26.^ — Silex  Menilite^  Brong. 
t.  i.  p.  312. — Menilite^  Kid,  vol.  i.  p.  232.^ — Quarts-resinite 
faUiuMnt  brunatre,  Hmiy,  Tabl.  p.  28.-^MeniUtb,  Steffens, 

b.i. 
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b.  i.  8.  145. — ^Brauner  Menilite^  ^^^ff-  ^'  ii-  ^  1^^- — ^Leber- 
opal^  Lenz,  b.  L  s.  410. — Kalkopal,  or  Knollenstein,  Oken, 
b.  i.  8.  276. 

External  Characters, 

Its  colour  is  chesnut-brown,  which  inclines  to  liver- 
brown.     On  the  surface,  it  has  scnnetimes  a  Uuish  colour. 

It  occurs  always  tuberose,  seldom  larger  than  a  fist,  oftea 
smaller.  •- 

The  external  surface  is  rough  and  dull ;  internally  it  is 
faintly  glistening,  and  the  lustre  is  intermediate  between  r&- 
sippus  and  vitreous. 

It  sometimes  has  a  tendency  to  lamellar  distinct  concre- 
ions. 

The  fracture  is  very  flat  conchoidal. 

The  fragments  arc  indeterminate  angular  and  very  sharp- 
edged. 

It  is  translucent  on  the  edges. 

It  scratches  glass. 

It  is  easily  frangible. 

Specific  gravity,  2.185,  Klaproth, — 2.168,  Brtssan, — 
«.176,  Haberle.—%161,  2.169,  Hoffmann, 


Chemical  Characters. 

is  infusible  before  the 

blowpipe  without  addition. 

Constituent  Parts. 

SiUca, 

« 

85.5 

Alumina, 

- 

1.0 

Lime, 

1 

0.5 

Oxide  of  Iron, 

- 

0.5 

Water,  and  Carbonaceous  Matter, 

11.0 

98.5 

Klaproth,  Beit. 

b.  ii.  s.  169. 
GeognosHc 
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Geognostic  and  Geographic  Situations. 

It  has  hitherto  been  found  only  at  Menil  Montant,  near 
Paris,  where  it  occurs  imbedded  in  adhesive-slate,  in  the 
same  manner  as  flint  is  in  chalk.  It  is  worthy  of  remark, 
that  the  direction  of  the  thin  lamellar  concretions  of  the 
meoilite  correspond  with  that  of*  the  slaty  structure  of  the 
adhesive-slate  in  which  it  is  imbedded.  This  fact  shews 
that  the  menilitc  and  slate  are  of  cotemporaneous  forma- 
tion. 

Observations. 

1.  This  subspecies  is  distinguished  from  the  following, 
or  the  Gr^  Meniliie^  by  its  brown  colour,  its  internal 
lustre,  its  more  perfect  conchoidal  fracture,  its  translu- 
cency  on  the  edges,  its  inferior  weight,  and  geognostic  si* 
tuation. 

2.  It  is  nearly  allied  to  semi-opal ;  but  it  is  distinguislied 
from  it  by  colour,  shape,  feebler  lustre,  inferior  translucen- 
cy,  greater  weight,  and  geognostic  situation. 

3.  It  was  at  one  time  arnuiged  along  with  Pitchstone, 
under  the  name  Bliie  Pitchstone  •:  more  lately  it  has  been 
described  as  a  member  of  the  Opal  species,  under  the  title 
Liver  Opal,  (Leberopal). 

Second  Kind, 

Grey  Menilite. 

Grauer  Moiilite,  Hoffmann. 

External  Characters. 
Its  colour  is  yellowish-grey,  which  sometimes  inclines  to 
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It  occurs  tuberose,  but  more  compressed  than  in  the 
broiivn  subspecies^  and  the  external  surface  is  smoother. 

Internally  it  is  glimmering  or  dull. 

The  fracture  is  very  flat  oonchoidal,  and  is  sometimes  al- 
most evoi. 

The  fragments  are  indeterminaie  ^angular  and  shaip-  ' 
edged. 

It  is  Very  feebly  translucent  on  the  edges,  and  aometinMS 
quite  qpaque. 

It  is  semihard  in  a  high  d^ree. 

It  is  easily  frangible. 

Specific  gravity  2.286,  2.875,  Hoff. 

Geognosilc  and  Geograpliic  SUuaiioM, 

It  occurs  at  Argenteuil  near  Paris,  imbedded  in  a  clayqr 
marl :  also  in  gypsum  which  alternates  witli  this  marl.  It 
has  also  been  found  at  St  Ouen,  near  Paris ;  and,  acoordii^ 
to  Haiiy,  on  the  Maase. 


Sixth  Subspecies, 

Obsidian. 

This  Subspecies  is  divided  into  two  Kinds,  vix.  Trans- 
lucent Obsidian  and  Transparent  Obsidian. 

First  Kind. 
Translucent  Obsidian. 

Durchscheinender  Obsidian,  Hoffman. 

Lapis  Obsidianua?  Plin.  Hist.  Nat  xxxvL  26.  s.  67."-*-Achattf 
ii^laiidicus,  IVatL  t.  ii.  p.  378.— Pumex  vitreus  ac^yidiu^  Syflt 

Nat 
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Nat  xii.  3.  p.  182.  n.  7. — Verre  de  volcan  en  masses  irr^gu- 
liers^  Pierre  obsidienne,  Pierre  de  gaUinace^  &  Agathe  noir 
d'lslande^  Rom^  de  Lisle,  i.  ii.  p.  635. — Verre  ou  Laitier  de 
volcan^  Faujas,  des  Volcans,  p.  308. — ^Obsidian^  Wid.  s.  S4A. 
Id.  Kirw.  vol.  i.  p.  265. — Obsidian,  Nap,  p.  205. — Retzius,  De 
lapide  Obsidiano,  Lund.  Goth.  1799>4to. — ^Lave  vitreuse  ob- 
sidienne,  Haiitf,  t  iv.  p.  494. — Obsidian,  Eeuss,  b.  ii.  s.  355. 
Id.  Lud.  b.  L  8.  85.  Id.  Suck.  U  th.  s.  371.  Id.  Bert.  s.  270. 
Id.  Mahs,  b.  i.  s.  349.  id.  Hah.  s.  15. — Laye  vitreuse  obsi- 
dienne,  Lucas,  p.  231. — Obsidienne,  Brong.  t  i.  p.  355.— 
Lave  verre  noire,  Brard,  p.  447. — Obsidian  gemeiner,  Leon^ 
hard,  Tabel.  s,  1 4.— Obsidian,  Kartien,  Tabd.  s.  36.— Obsi- 
dian.  Kid,  Appendix,  p.  38.  Id.  Steffens,  b.  i.  s.  371. — Durch- 
tcheinender  Obsidian,  Hoff.  b.  ii.  s.  191. — ^Gemeiner  Obsi- 
dian, Lenz,  b.  i.  s.  432. — Obsidian,  or  Lava-glass,  Oken,  b.  i. 
6.  305. — Gemeiner  Obsidian,  Haus.  Handb.  b.  ii.  s.  432. 

Exterfud  Characters. 

Its  most  frequent  colour  is  velvet-black,  ivhich  sometimes 
passes  on  the  one  side  into  greyish-black,  ash-grey,  and 
fluioke-grey,  and  on  the  other  into  pitch-black.  Some  va- 
rieties are  olive-green,  and  exhibit  a  beautiful  silvery,  or 
golden  opalescence  The  colour  is  generally  uniform,  sel« 
dom  spotted  or  striped. 

It  occurs  massive,  in  blunt-cornered  pieces,  and  some- 
times in  original  grains,  which  are  angular  or  roundish. 

The  external  surface  of  the  blunt-comercd  jneces  is 
rough ;  tliat  of  the  grains  sometimes  rough,  sonjietimes 
smooth. 

Internally  it  is  specular  splendent,  seldom  shining,  and 
the  lustre  is  vitreous. 

The  fracture  is  perfect,  large,  and  rather  flat  conchoi- 
dal. 

It  breaks  into  angular  and  very  sharp-edged  fragments^ 
whidi  sometimes  indine  to  the  tabular  form. 

It 
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It  alternates  from   traHsIuceot    to  tran^shict^m  on  tlwl 


ttdges 


It  b  hard. 


iti 


very 


brittle. 


It  is  easily  frangible. 


Tile  streak  is 


gray. 


Specific  gravitvj  Penivian,  S.S^H,  Brumn, — ^Icelandic, 


Chemical  Cfuiraciers. 


anciic,     1 

i4 


The  black  obsidian  of  Iceland,  according  t(*  Ua  CiWiH^ 
raj  tm  charcoal,  l>efom  the  l>lowpipc,  niclls  into  a  pale  a^ 
p'ev,  iinj>eH'ect  vesicular  ^^la^i?^*  The  nbsitliau  of  tJje 
land  of  Candia,  iK^ibrc  the  blowpijK^,  was.  thiniged  into 
whitcj  light,  and  unc*>ninionly  jK)roiis  niasn.  That  of  S[i 
oisb  America,  before  the  bluw]>ipej  lost  its  black  colour, 
became  white,  ^jKnigA ,  and  fibrtniSj  and  increa?cd  to  seven 
or  eight  tinjes  its  tirigiiial  bulk ;  hence,  it  is  etjnji^TtiiriKl 
that  tjonie  gai*eous  substance  a&cape& ;  and  Von  Hiinjlxikil 
is  inclincxl  lo  lK;lievc,  that  the  gas  evohcil  (hiring  the  ti 
sion  of  obsidian  in  the  interior  of  the  earth,  may  give 
to  tlie  eartlitjuakeis  that  agitate  the  C'ordUleniH, 


ConMituaU  Parts, 

ObsldJjin  of  the  Swrt  d* 

Ob«diiLn  of  Icdimd. 

ins    NoTAJm 

Silica^         -        *        74 

Silica,       ^      ,       tao 

Alumiita,            •             % 

ALumma,            -         ItXO 

Oilde  of  iroti^        -       14 

Lime*         -        -         1,0 

Katron,             -           1<$ 

m 

Potash*        -         *         6»0 

Um,      .      -        10 

Oilik  of  Iron,              LO 

100 

ms 

.l*fVr< 

rofvefiN. 

Abilgaai 

okil 

I 
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Abilgaard  is  of  opinion,  that  the  loss  in  his  analyms  was 
owing  to  the  escape  of  either  potash  or  soda. 

American*  .  American-  American* 

Silica,          .        -        .        72.0                    72.0  71.0 

Alnmina,        -          -            12.5                   14.2  lai 

Natron  and  Potash,        -       10.0                     &3  &0 

Lime,        ...            ao                      t2  1.(1 

Oxide  of  Iron  &  Manganese,    2.0                     3.0  4.0 

96.5  93.7  95.0 

CoUet-DetcotUi,  DrappUr.  Drappkr, 

Geognostk  Situation. 
This  mineral  occurs  in  beds,  and  imbedded  masses  and 
veins,  in  porphyry,  and  in  various  secondary  trap  rocks. 
Sometimes  it  contains  grains  and  crystals  of  felspar,  when  it 
forms  obsidian  porphyry.  ^ 

Geographic  Situation. 
Europe. — This  singular  mineral  is  found  in  difiTcrcnt 
parts  of  Europe.  The  island  of  Iceland,  so  remarkable ' 
on  account  of  its  volcanoes  and  hot  springs,  contains  beds 
of  tliis  kind  of  obsidian.  According  to  Shumacher,  a 
bed  of  obsidian  two  feet  thick,  occurs  in  the  Bordafiord 
Syssel  in  Iceland ;  and  Sir  George  Mackenzie,  during 
his  journey  through  that  remote  and  desolate  country, 
observed  a  great  mass  of  obsidian,  which  appeared  to  him 
to  be  part  of  a  stream  that  had  flowed  from  a  volcana  It 
is  also  found  in  the  mountains  of  Tokay  in  Hungary,  im- 
bedded in  pearLstone-porphyry ;  and  in  the  same  geognos- 
tic  situation  in  Spain.  It  occurs  in  several  of  the  islands 
in  the  Mediterranean,  as  Milo,  Candia,  and  the  Lipari 
Islands  ♦. 

Africa. 

*  Vid,  Account  of  the  Obsidian  of  Lipari,  by  Spallanzani  in  his  Travels, 
and  Colonel  Imrie,  in  the  2d  volume  of  the  Memoirs  of  the  Wcmerian  So- 
•iety.    , 
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Africa* — Acoonling  to  Coiner  and  Hiimlkoldt^  it 
cur^ii  at   llie  suiiiinit  of  the  Peak   of  Teneritf*;    yinl 
Porstcr  ubsened  it  in  great  (|uanutj  in  the  Isle  cif  Aiscci 
sion>     It  is  said  also  to  oireur  in  the  Iidaud  uf  M« 
car. 

Amu, — Siberia;  and  near  the  tuwn  God  a,  twenty'  wer 
fioni  Teflls  in  Georgia. 

America, — Humboldt  and   SontienscJiniidt   tmmi. 
and  iiiountain-inas^>^  of  obiidiiui  at  gi^at  heights,  both 
Pern  and  Ml^xico. 

Poijptcda. — Dr  Forster  found  ubsidian  in  several  of  the 
isjaiid!!^  in  the  South  Sea^  a^^  Easier  Isiiand,  aiid  Ro^^ 
wein's  Island. 

AUhough  it  can  l?e  cut  ami  (lolished,  ^et  its  britlli 
and  fimngibiiity  are  so  great,  that  it  Ls  very  apt  in  fly  in' 
picLTs  during  llie  working  ;  hence  it  m  but  seldom  y^ed 
jewellers.     Dani.sh  lapidaries  cut  the  obsidian  of  Icclain 
into  snufl-boxeF,  rmg-stones,  and  car-drops.     The  Ix.'auiil 
cJive^greeii  opalescent  variety  from  Mexico*  is  C4il  and 
lished,  and  used  for  ring-stones  or  lirotx-hcs*.     It  haj 
rautl*  tlie  appearance  of  L-atVeye,  luid  has  licen  pa^ised  k 
sueh  by  jewellers.    According  Uj  Pliny,  tlie  oiicientJ!}  are 
to  have  formed  obsidian  into  inirrtirs,  and  intii  omastienti 
arlicle^i*     In  Ntjw  Spain  and  Peru,  the  naiives  cut  it  Itilo 
mirrors;  and  fonucrly  they  iisied   to  nuniuiiuHiire  it  ima 
knives^  and  other  cutting  instruments.      HernandeK 
more  tlian  lOOof  the^^  knivus  mude  in  an  hour.     Crte/ 
his  letter  to  the  Emperor  Cliarlas  V.  reJates  tlntt  he  saw  i^ 
Tuntx^btithin,  razors  made  of  obsidian  ;  and  \on  Hum- 
boldt examined  tlie  mines  uhlch  afforded  the  ob^idimi  ft 
tlwnc  pur|3oscs  on  the  Ferro  de  las  Niivajas,  or  llie  .'' 
2^  Knives,     The  natives  of  Enster  and  Asc^nsi^ 

USC& 


i 
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use  it  in  place  of  cutting  instruments ;  also  for  pointing 
iheir  lances  and  spears,  and  for  striking  fire  with. 

Observations. 

1.  It  was  first  introduced  into  the  oryctognostic  system 
by  Werner.  Its  name  is  of  great  antiquity,  being  de- 
rived from  a  Roman  named  Obsidius,  who  first  brought 
it  from  Ethiopia  to  Rome.  Pliny  speaks  of  it  in  the  fol- 
lowing lines :  "  In  genere  vitri  et  obsidiana  numerantur, 
ad  amilitudinem  lapidis  quem  in  ^Ethiopia  invenit  Oba- 
dius,  nigerrimi  colons,  aliquando  et  translucidi,  crasaiori 
visu,  atque  in  speculis  parietum  pro  imagine  umbras  red- 
dente,*"  &c. 

2.  It  passes  into  Pitchstone,  Pearlstone,  and  Pumice. 

8.  The  resemblance  of  this  mineral  to  gl&ss,  and  its  fre- 
quent occurrence  in  the  neighbourhood  of  volcanoes,  has 
induced  some  mineralogists  to  consider  it  as  of  volcanic  ori- 
gin, while  others,  from  its  alternation  mth  porphyry  rocks, 
maintain  that  it  is  of  Neptunian  formation.  Werner,  Hoff- 
maniH  Stefiens,  and  Mohs,  are  of  opinion  that  it  is  an  aqua- 
tic pit^duction ;  wherca<?  Faujas  St  Fond,  Von  Buch,  Cor- 
dier^  and  Haiiy,  mwitain  its  volcanic  origin. 


Second  Kind. 
Transparent  Obsidian. 

Durchsichdger  Obsidian,  Hqffmanu, 

Uarekanit,  Karst,  Tabel.  s.  a6. — Obsidienne  de  Marikan^  Brong. 
tip.  432. — Edler  Obsidian^  Haus»  s.  87. — Durchiichtiger 
Obsidian^  Hof  b.  ii.  s.  200. — Marekanit,  Lenz,  b.  i.  s.  435. 
Id.  Oken,  b.  i.  s«  305.*-£dler  Obsidian,  Haus.  Handb.  b.  ii. 
A  432. 

External 
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Eoctemal  Characters. 

The  colours  are  duck-blue,  greyish-white,  and  dove- 
brown. 

The  blue  occurs  only  massive ;  the  white  and  brown  ia 
large  and  small  grains. 

The  surface  of  the  grains  is  smooth. 

Internally  it  is  splendent. 

The  fracture  is  perfect  conchoidal. 

It  breaks  into  intermediate  angular  and  sharp-edged  ftug- 
ments. 

It-is  perfectly  traasparent. 

It  is  hard. 

It  is  brittle. 

It  is  very  easily  frangible. 

Specific  gravity,  2.333,  2.360,  Lowttz.—9.AQ5,  Blumen- 
iflcA.— 2.366,  Hof.—2.SG5,  Klajnvth. 

Chemical  Characters. 

According  to  Link,  it  melts  more  easily  than  the  trans- 
lucent obsidian,  and  into  a  white  muddy  glass. 


Constitttent  Parts. 

Silica, 

- 

81.00 

Alumina, 

- 

950 

Lime, 

- 

0.33 

Oxide  of  Iron, 

. 

0.60 

Potash, 

- 

2.70 

Natron, 

. 

4.50 

Water, 

~ 

0.50 

99.18  KlajmA. 

Gcoffnostk 
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Geognostic  Situation, 
It  occurs  imbedded  in  pearlstone-porphyty. 

Geographic  Situationt 

The  white  and  brown  varieties  are  found  at  Marekan^ 
near  Ochotsk  in  Siberia ;  the  brown  variety  at  Cape  de 
Crate  in  Spain ;  and  tlie  blue  variety  in  the  Serro  de  las 
Novajas  in  Mexico. 

Observations. 
This  kind  is  characterized  by  its  colour  and  transparency. 

Seventh  Subspecies. 

Pitchstone. 
Pechstein,  Werner.    • 

Id.  Wid.  8.  S32.— Pitchstone,  Kmv.  vol.  i.  p.  292.— Pechstein, 
Estner,  b.  u.  s.  435.  Id.  Emm.  b.  i.  s.  262. — Pietra  picea.  Nap. 
p.  203. — Pissite,  var.  h.  Lam.  t  iL  p.  l62 — ^La  Pierre  de 
Poix,  Broch.  t.  i.  p.  353. — Petrosilex  resiniforme,  Haiiy,  t  iv. 
p.  386. — ^Pechstein,  Reuss,  b.  ii.  s.  3^.  Id.  Lud.  b.  i.  s.  98. 
Id.  Suck,  ir  th.  8. 321.  Id.  Bert.  s.  225^  Id  Hab.  s.  15.— Resi- 
nite,  Brong.  t  i.  p.  845. — Pechstein,  Haus.  s.  87-  Id.  Leon- 
hard,  TabeL  s.  13.  Id  Karst.  TabeL  s.  36.  Id.  Kid,  vol  i. 
p.  231.— Pechstein,  Steffens,  b.  i.  s.  375.  Id.  Hoff.  b.  ii.  s.  202. 
Id.  Lenz,  b.  L  s.  436-  Id  Oken,  b.  i.  s.  304. — Pitchstone, 
AUdn,  p.  203. 

External  Characters. 

The  principal  colour  is  green,  from  which  it  passes  on 

the  one  side  into  black,  grey,  and  blue,  and  on  the  other, 

Vol.  I.  X  through 


ass 
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through  several  varieties  of  gr^n,  into  brown,  ycUow,  aiid 
red ;  yellow  and  })Iin^  are  tlie  rarest  colours.     The  green 
culcmrs   are    blaiklsh-greon,    nioiintain-grei^n,    leek-gpeen,    i 
ohve^green,  and  oil-green.     From  blackish-green  it  pa&aes 
inlo  ^ecnisli  black,  bluislublack,  grcvisti-blaJL-k^  a^h-grej', 
sniuke*grey,  and  a  colour  intermediate  between  ijidigo 
Berlin  blue :    from   nlive-green  and   oil-green  into   B 
bwiwn,  reddish-brown^  and  pale  blood- red.     TTie  yelloW' 
issb-pffey  sometime?*  appHMiehes  to  ochre-)  el  low.     These  co- 
lours are  seldom  bright,  most  generally  dull  and  deep.  Tlie 
oolour  is  in  general  uniform,  seldom  in  veined,  clouded,  am! 
spotted  delineations. 

It  occurs  maj^ive,  isonietimes  in  distinct  eoncretions^  whi 
are  coarse,  seldom  large  and  flat  gi*anular;  sometimes  tlii 
and  wedge-*ilmptxl  prismatic  ;  and  rarely  thick  and  straij 
lamellar.    The  sin*face  of  the  distinct  concretions  is 
ly  smo<jth  and  slijning,  and  sometimes  rather  curved. 

Internally  it  is  shining,  sometimes  passing  into  gEsieniitg^ 
evtni  inclining  to  glimtnering.  Tlie  red  has  the  feeblest, 
the  bluish  and  tlie  green  t]ic  strongest  lustre ;  and  the  lus- 
ter is  vitreo-resinoiis. 

It  is  feebly  tran^^parent  on  the  edges, 

T!ie  fracture  is  imperfect  eonehoidal  %  and  is  sotnttifiiei 
large  and  flat,  sometimes  small  eonehoidal ;  from  the  UtUT 
it  pa&^*es  into  coarse-gr;yned  uneven*  wluch  f^meiime*  ap* 
prooehes  to  coarse  splinterj%  The  ainchoidal  has  the 
ilrongC!*l,  the  splintery  ihe  weakest,  lustre* 

It  breaks  into  angular  and  j^harp-edged  fiBgtnents. 

It  is  scnii-hard  in  a  high  degi'ee. 

n 

•  Some  Vttrleties  of  the  Arrtin  pitclistane  laiive  a  pcrf^^  im4  laTgc  cwi' 
ehoidal  fracturt' :  thlv,  with  thvir  Ijimetl^ir  coneretiotiSt  dlVtiUgS^Jic*  tb" 
I'luui  thi;  more  common  varielici  of  U)ifl  inmeritL 
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It  IS  rather  easily  frangible. 

Specific  gravity,  2.196  to  2.389,  ZTo^— 2.314  to  2.819, 
Briuon, 

Chemical  Characters, 

Before  the  blowpipe  it  is  fusible  without  addition.  The 
black  variety  of  Arran  at  21  ^  of  Wedgwood's  pyrometer, 
intumesced  a  little,  its  colour  was  slightly  altered,  the  sur- 
fiu3e  glazed,  and  internally  porous;  at  31",  intumesced 
considerably  and  softened;  at  65^,  the  intumescence  was 
more  considerable;  at  100^',  it  was  still  vesicular,  but 
more  compact.  The  blackish-green  variety  of  Arran  be- 
comes black,  is  much  rent,  and  internally  porous  at  23"  ; 
at  55"  formed  a  porous  enamel ;  at  70®  it  became  perfectly 
white,  and  still  porous.  The  pitchstones  of  Meissen  in 
Saxony,  according  to  Mr  Kirwan,  appear  to  be  more  in- 
fusible tlian  diose  of  Arran.  He  found  some  to  melt  at 
180"  Wedgwood ;  others  at  152"  to  165" ;  and  a  red  v*. 
riety  remained  nearly  unaltered  at  160". 


Constituent  Parts. 

Pitcbstone  of  Meisacn. 

Silica, 

73.00 

Alumina, 

14.60 

Lime, 

1.00 

Oxide  of  Iron, 

1.00 

Oxide  of  Manganese, 

0.10 

Xatron, 

1.75 

Water, 

8.50 

99.85 

Klap.  Beit.  b.  iii.  s.  257. 

X  2  Geagnmiii 
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Gei^ftm^k  SUuaium, 

It  occurs  m  veins  that  traverse  granite ;  in  beds  and 
%eins  in  porphjr}',  and  in  tlie  old  red  sandstone  fomiatioD 
and  in  veins  and   iui bedded   portions  in  setxindary  trap 
racks. 


Geographic  Siiuaiion, 

£trt^o/;f.— Pitchstone  occurs  in  L-on&idcrable  atiundMice 
in  different  parts  in  Stotkntl  ',  In  tlie  Inland  of  Arrm  it 
traverses  granite  in  the  fonn  of  reins;  in  the  red  sandstofie 
of  that  island  it  appears  in  beds,  and  veinn  of  very  consi- 
derable magnitude  ;  and  in  small  veins  in  the  trap  rocks 
the  Isle  of  Lanibsb,  In  tlie  islands  of  Mull,  Connat 
Skye,  it  occurs  either  inilletlded^  or  in  the  form  of  veins 
secondary*  trap  and  porphyry  rocks.  Near  Eskdaleniuir, 
the  Tuoyntainous  parts  of  Dumfriesshke,  it  rests  upon 
siiion  rocks,  and  is  associated  witJi  secondary  trap  rocks. 
am  told  that  it  occurs  in  trap  rocks  in  Ardnaniurchad 
Argyleshlre,  Dr  MaeCuUoch  found  it  in  grajiite  near 
summit  of  Cairngorm ;  I  found  it  at  Cumberhcwd  in  Lr 
nark  shire  ;  and  my  friend  Dr  Murray*  several  yean  igo, 
ob^ned  black  pitchstoae  amongst  trap  rocks  on  the  sud- 
niits  of  die  Cheviot  Hills. 

In  Ireland,  it  occurs  in  a  vein  traversing  granite,  in  tiie 
Townland  of  Newry  -j-,  where  it  was  first  observed  by 
Joy  of  Dublin, 

It  occurs  ia  the  Island  of  Iceland   in  secondiuir 
jocks  J. 

This 


I 


1 


*  Vid«  Jaincjati*s  Minertt.fDgical  Travels ;  and  >iiqcnilu^<^  DeKd|ti0V 
«f  Dumfricutiiri*. 

t  FiltonV  MiDCfaLo^  of  Dublini  p   S!L 

t  fill'  George  M^ketixic''i(  Tnveli  In  X«el«niL 
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This  mineral  has  never  been  found  in  the  Scandinavian 
Peninsula.  It  occurs  in  the  Electorate  of  Soscony,  near 
M eiss^i,  along  widi  porphyry  and  sienite,  which  rest  iip- 
on  gneiss ;  in  a  similar  formation  at  Braunsdorf,  Spechtft- 
hausen  and  Mohom,  between  Dresden  and  Freyberg,  near 
IMttersdorf,  and  at  Planitz,  near  Zwickaw.  The  blue  va- 
riety of  pitchstone  occurs  near  Vicenza  in  Italy,  and  pro- 
bably in  secondary  trap  rocks  *.  Pitchstone  occurs  in  por- 
{diyry  between  Schemnitz  and  Kremnitz,  and  also  near  To- 
kay in  Hungary ;  and  in  several  of  the  islands  in  the  Me- 
><Utemmean,  it  appears  to  be  associated  with  porph3ny. 

.4M&— It  occurs  at  Kolyvan  in  Siberia,  and  near  Mur- 
innk,  in  the  Uralian  mountains. 

America. — In  Mexico,  according  to  Sonnendsmidt,  it 
ooBurs  in  great  abundance,  associated  with  day-porpli^- 

In  South  America  it  occurs  at  Pasto,  Popayan,  and  Qui- 
to, along  with  clay-porphyry. 

Observaiions. 

1.  It  has  been  confounded  with  SemuOpal:  but  it  is 
distuiguidied  from  it  by  the  following  characters-:  its  eo- 
Jour-suite  is  more  extensive,  and  the  colours  are  duller  and 
more  muddy  than  those  of  semi-opal :  its  lustre  is  vitreo- 
reainous ;  but  that  of  semi-opal  is  vitreous :  its  fracture  is 
imperfect  conchoidal ;  that  of  semi-opal  perfect  oonchoidal : 
it  is  rather  heavier  than  semi-ropal,  and  is.difierently  iiffect- 
ed  by  the  blowpipe. 

2.  It 

*  In  the  Isle  of  Eigg,  there  is  a  blue  variety  of  pitciistone,  occutriog  in 
lecondary  trap,  which  resembles  that  of  Vicenza. 

}"  It  is  said  to  occur  in  serpentine  at  the  Bare  Hills,  seven  miles  frosa 
Baltimore  in  Maryland.— Cleaveland's  Mineralogy,  p.  251. 
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2.  It  is  named  PitchsUme^  from  the  striking  resemblance 
which  some  of  its  varieties  have  to  pitch. 

8.  It  was  first  discovered,  about  seventy  years  ago,  by  a 
mineralogist  of  Dresden,  named  Schulz ;  but  it  was  first 
established  as  a  distinct  species  by  Werner. 

4.  It  appears  to  pass  on  the  one  hand  into  Obsidian,  and 
on  the  other  into  Pearlstone. 


Eighth  Subspecies. 

Pearlstone. 

Perlstein,   Werner, 

Le  Perlstein,  Brock,  t  i.  p.  S52.-^Lave  vitrcuse  perl^,  Umgt 
t  iv.  p.  4.95.— Perlstein,  Reuss,  b.  ii.  s.  349.  Id.  Lud.  b.  I 
8.99.  Id.  Suck.  irth.  8.S67.  Id.  Bert.  s.  224^.  Id.  Mokt,\hl 
8. 353. — Lave  vitreuse  perle,  Lucas,  p.  231. — Obsidienne  perlc, 
Brofig,  t  i.  p.  340. — Perlstein,  Haus.  s.  88. — Pearlstein,  Lxm- 
hard,  Tabel.  s.  14.  Id.  Karsten,  Tabel.  s.  36. — Pearlstone, 
KU,  Appendix,  p.  38.— Perlstein,  Steffens,  b.  i.  s.  378.  M 
Hoff.  b.  ii.  8. 208.  Id.  Lenz,  b.  i.  s.  443.  Id.  Oken,  h.i.s.S06. 
Id.  Haus.  Handb.  b.  ii.  s.  432.'^Pearl8tone,  Aikm,  p.  20S. 

External  Characters. 

Its  colour  is  generally  grey,  sometimes  also  black  and  red. 
The  varieties  of  grey  are  smoke,  bluish,  ash,  yellowish,  and 
pearl  grey :  from  dark  ash-grey  it  passes  into  greyish-black: 
from  yellowish-grey  into  a  kind  of  straw-yellow  :  from  pewt 
grey  into  flesh  and  brick-red,  and  reddisli-browTi.  The  co- 
lours are  sometimes  disposed  in  stii|)ed  and  spotted  delinea- 
tions. 

It  occurs  massive,  vesicular ;  and  the  vesicles  are  some- 
times round,  and  sometimes  so  much  elongated,  that  the 

mass 
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mass  appears  fibrous;  also  in  large  and  coarse  angulo- 
granular  distinct  concretions,  that  include  small  and  round 
granular  ocmcretions,  which  are  again  composed  of  very 
thin  concentric  lamellar  concretions.  The  surface  of  the 
concretions,  particularly  in  the  large  and  coarse  granular,  is 
amooth,  shining,  and  pearly,  and  has  a  striking  resemblance 
to  that  of  pearl.  In  the  centre  of  these  concretions,  we  fre- 
quently meet  with  roundish  balls  of  obsidian. 

Its  lustre  is  shining  and  pearly. 

Its  fracture,  on  account  of  the  thinness  of  the  distinct 
concretions,  is  hardly  observable,  but  appears  to  be  small 
and  imperfect  conchoidal. 

The  fragments  are  indeterminate  angular  and  blunt>edged. 

It  is  translucent  on  the  edges,  sometimes  even  translu- 
cent. 

It  is  uncommonly  easily  frangible. 

It  is  soft,  passing  into  very  soft. 

Specific  gravity,  Mexican,  2.254,  Vavqudln, — Hunga- 
rim,  £.340,  iT&yaro^A.— Hungarian,  S.348,  Hqff, 

Chemical  Cftaraciers. 

Before  the  blowpipe  it  intumesces  very  much,  and  is 
converted  intoii  white  qpumaceous  glass. 


Consiitue^it  Parts. 

IPcaristODC  of  Hungary. 

PflarlstoneofModca 

SOka, 

.      75.25 

SUica, 

.        -           77.0 

AluminAf 

12.00 

Alumina, 

l&O 

Oxide  of  Iron, 

1.60 

Oxide  oriron& 

Manganese,    2.0 

Potorii* 

>do 

Potash, 

-        -        2.0 

Lime,        -        - 

0.50 

Lime, 

1.5 

Water, 

450 

Natron, 

.        -        0.7 

Water, 

4.0 

98.35 

100.2 

KlaproA, 

BdU  b.  m,  8. 

S2& 

Geogno^ic 

3£S 
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GcoffTiiisik  Situation, 

It  occurs  in  great  beds  in  clay-poqihyry,  and  both  rock* 
coiiiain  imbedded  colomporaneous  balls  of  hornstont? 
is  frequently  intermixed  will)  fel^pir^  mica,  and  quarU, ; 
thus  accjuiri^  a  [)oiphyritic  character.      It  has  alscj 
foiitid  in  seci^ndary  trap  rocks, 

Gcn^aphk  Siluttiion. 

Europe* — It  occurs  in  large  beds,  in  porjihyry, 
Tokay,  Kere&ztur^  and  Telkobanya,  in  Hungary;  alsoAt 
Schemnitz^  Glttsshatte  aiid  Krcmnh?!^  in  tlie  same  \ 
It  is  said  to  occur  at  CarlK>nejiij  at  Cape  de  Gate  in  ! 
where  it  is  associated  with  obsidijui.  It  *icciirs,  along  wiUi 
|jorph3/Ty,  near  Sandy  Bra;e  in  Ireland ;  and  in  seconds 
trap  rocks  in  the  Ishmd  of  Iceland  ♦* 

A^m, — Beauliful   ^urieties  of  tliis  muieral  occur  ne 
Ochot^k, 

Afnerica, — It  occurs,  along  ¥ntli  porphyry,  in  MeidcOr 

1.  The  distinct  conoretions  distinguish  this 
all  the  other  nieruljers  of  ihe  Piiehsione  family  :  it  is  fili^" 
thiT  charajcterizetl  by  its  colour-suite,  kind  of  lustre,  gn^ 
frangibihty,  and  low  degree  of  hai-dness. 

%  Borne  mineralogists  describe  it  as  a  rariety  of  ObsU 
dian  ;  others  as  a  Zeolite,  under  the  title  Vokamc  ZmJ^\ 
but  Werner,  with  more  propriety,  views  it  as  a  species  { 
stinct  from  either  of  these,  and,  from  the  resemblanee  ti 
the  most  charactcrii»tit'  vnrieties  to  Pearl  in  colour^  lusb^c, 
and  form,  nanus  it  PcarhUme. 

Nm 


*  Muckett^ie^B  Travek  in  Iceland* 
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iVfft/&  Subspecies. 

Pumice. 

Bimrtein,  IFmi^. 

Pmnex,  PUn,  Hist  Nat  xxx.  21. — Poms  igneus^  Wall  t  iL 
p.  S75. — Pumex  vulcani,  Rctn^  de  Lisle,  t  ii.  p.  629. — Bim- 
stein^  Wid,  p.  350. — Pumice,  Kinv.  voL  i.  p.  415. — ^Bimstein, 
Emnu  b.  L  8.  S50. — Pumice,  Nap.  p.  208.— Pierre-pancey 
Latn.  t  iL  p.  473. — La  Pienre-ponce,  Brock,  t  L  p.  448.— 
jLAve  vitreuae  pumjc6e>  Hmii^,  t  iv.  p.  495^ — Bimatein,  Reuse, 
h.  H  8.261.  Id.  Lud.  b.  i.  a.  125.  Id.  Suck.  U  th.  8.374.  Id. 
Bert.  a.  204.  Jd.  Mohs,  b.  i.  s.  356.  Id.  Hob.  a.  I6.— Lave  vi- 
treuse  pumicee,  Lucas,  p.  231. — Ponce,  Brong.  t  L  p.  332. — 
Bimstein,  Haus.  a.  88. — Verre  fibreux,  Brard,  p.  448. — ^Bim- 
atein,  Leonhard,  TabeL  a.  15. — Bimstein,  Karsi.  TabeL  a.  SQ^^-^ 
Pumice,  Kid,  App.  p.  S5. — Bimstein,  Steffens,  b.  i.  a.  379. 
/li.  Ho/.  b.iL  8.213.  /d  jL<iiz,  b.  i.  a.  439.  /i.  Hom.  Handb. 
b.  iL  a.  435.— Pumice,  Aikin,  p.  204. 

This  Subbpedes  is  now  divided  by  Earsten  and  Weitier 
into  three  kinds :  these  are,  Glassy  Pumice,  Common  Pu« 
inice,  and  Porphyritic  Pumice. 

rtrst  Kind. 

Glassy  Pumice. 

plaaiger  Bimstein,  Werner^  Karsien,  Hoffmann^  and 
Hausmann. 

Extemci  Characters. 
Its  colour  is  smoke-grey,  of  diflerent  degrees  of  inten- 

aitf 
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sity ;  also  ash-grey,  which  sometimes  inclines  to  greyish- 
white. 

It  occurs  vesicular,  and  capillary  in  the  vesicular  cavi- 
ties. 

Internally  the  principal  fracture  is  glistening  and  pearly, 
the  cross  fracture  shining,  and  neaiiy  vitreous. 

The  principal  fracture  is  promiscuous  fibrous ;  the  croa 
fracture  small  and  imperfect  conchoidal,  inclining  to  un- 
even. 

The  fragments  are  indeterminate  angular,  and  Uunt- 
edged. 

It  is  sometimes  translucent,  sometimes  only  tramluoent 
on  the  edges. 

It  is  intermediate  between  hard  and  semi-hard. 

It  is  very  brittle. 

It  is  rather  easily  fran^ble. 

It  feels  very  rough,  sharp,  and  meagre. 

Specific  gravity  0.378  to  1.444,  Hoffmann. 

GeogTiosiic  cmd  Geographic  Situations. 

It  occurs  in  beds,  along  with  common  pumice  and  obsi- 
dian, in  the  Lipari  islands,  and  in  the  islands  of  Santoriio 
and  Milo,  in  the  Grecian  Archipelago. 

Observations. 

It  is  distinguished  from  Common  and  Porphyritic  Pu- 
mice, by  its  darker  colours,  vitreous,  shining  and  oonchoi- 
dal  cross  fracture,  greater  translucency,  and  greater  hard- 
ness. 

Second 
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[jTiiAap.  9.  PuvUce^—id  Kind,  Common  Pumice. 


Second  Kind. 

Common  Pumice. 

Gemeiner  Bimstein,  Wemerj  Karsten^  Hoffmann^  and 
Hausmann. 

External  Characters. 

Its  colours  are  almost  always  white,  and  principally  grey- 
ish and  yellowish  white,  which  sometimes  approach  to  yel- 
lowish-grey, ash-grey,  and  smoke-grey. 

It  occurs  vesicular,  and  the  vesicles  are  much  elongated. 
In  the  interior  of  the  vesicles  there  are  capillary  fibres. 

Internally  it  is  sometimes  glistening,  sometimes  glim- 
mering, and  the  lustre  is  pearly. 

The  princi])al  fracture  is  more  or  less  perfect  fibrous 
which  is  curved  and  parallel;  the  cross  fracture  is  un- 
even. 

It  bre^Jcs  into  blunt-edged  fragments,  sometimes  into 
splintery  fragments. 

It  is  only  translucent  on  the  edges. 

It  is  semi-hard,  but  in  a  high  degree. 

It  is  very  brittle. 

It  is  rather  easily  fran^ble. 

It  feels  meagre  and  rough. 

Specific  gravity,  0.914,   Brissm. 0.762  and  0.T70, 

Hqffmafim. 

CJtemical  Characters. 

At  a  heat  varying  from  36<*  to  40<»  of  Wedgwood,  it  is 
so  much  altered,  that  its  fibrous  fracture  is  no  longer  dis- 
tinguishable :  at  60*^,  it  melts  into  a  grey-coloured  slag. 

Constitueni 


8SS 
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Comtitueni  Paris. 

Silica, 

77.60 

Alumina, 

17.S0 

Natron  and  Potash,         -        - 

S.00 

Iron^  mixed  with  Manganese, 

-    1.75 

99.76 

Klaproth^  B^t  b.  liL  s.  866. 

Geognostic  Situation. 

It  occurs  in  beds,  along  with  glassy  pumice  and  oba- 
dian.  In  the  Island  of  Lipari,  according  to  Spallanzam, 
there  is  a  whole  hill,  named  Campo  Bianco,  in  which  Ae 
pumice  is  distinctly  stratified  ;  and  in  the  same  island,  it 
also  occurs  in  globular  distinct  concretions.  It  occurs  in 
beds  between  Andernach  and  Coblentz  ;  and  a  remarkable 
bed  of  this  mineral  is  contained  in  alluYial  land,  near  Neu- 
wicd. 

Geographic  SUuatkm. 

Europc.^lt  occurs  in  the  Island  of  Iceland,  along  with 
obsidian  * ;  abounds  in  the  Lipari  Islands;  is  found  in  the 
Islands  of  Santorini  and  Milo,  in  the  Gredan  Archipe- 
lago ;  and,  as  already  mentioned,  occurs  on  the  banks  of 
the  Rhine. 

^rica. — Island  of  Teneriff. 

AsAa, — Temate,  and  the  other  Molucca  Islands. 

America, — In  Mexico. 

a 

*  Mackentie^t  Travels  in  Iceland. 
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Common  pmnice  is  used  for  polishing  glass,  soft  stones, 
and  metals ;  also  by  parchment-makers,  curriers,  and  hat- 
makers  ;  and  hence  it  forms  a  considerable  article  of  trade, 
and  is  exported  from  the  Lipari  Islands  in  great  quanti- 
ties to  the  different  countries  of  Europe.  It  formis  a  per- 
mdous  ingredient  in  some  teeth-powders:  sailors  in  the 
Mediterranean  use  it  for  shaving ;  and  in  the  East  it  is 
an  indispensable  article  in  every  bath,  for  the  purpose  of 
removing  hairs  from  the  body.  On  acoomit  c£  its  poro- 
sity, it  is  used  in  Teneriff  as  a  filtering-stone.  In  Italy  it 
is  ground  down,  and  used  in  place  of  sand  in  the  making 
of  Eiortar. 

Observations. 

It  is  distinguished  from  Glassy  Pumice  by  its  fighter  co- 
lours, the  nature  of  its  lustre,  its  more  perfect  fibrous  frac- 
ture, its  lower  translucency,  and  inferior  hardness. 


Third  KindL 

Porphyrytic  Pumice. 

Porphyrartiger  Bimstein,  Werner^  Karsten,  and  Hqffinann. 

External  Characters. 

Its  colours  are  greyish- white,  and  li^t  ash-grey,  and 
very  seldom  pale  blackish-brown. 

It  occurs  massive,  in  mountain  masses ;  and  internally 
it  is  minutely  porous. 

Internally  it  is  glistening  or  glimmering,  and  the  lustre 
is  pearly. 

The 
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The  fracture  is  very  imperfect  cun^ed  and  parallel  fibrous, 
which  sometimes  passes  into  compact,  or  into  splintery  and 
uneven. 

The  fragments  are  indeterminate  angular  and  rathet 
blunt^ged. 

It  is  feebly  translucent  on  the  edges. 

It  is  6emirhard. 

It  is  very  britde. 

It  is  rather  easily  frangible;  and- 

Is  light. 

Specific  gravity  1.661,  Hoffmann, 

Geofffiostk  and  Geographic  Situations. 

Porphyritic  pumice  contains  crystals  of  felspar,  quartz, 
and  mica,  thus  forming  a  kind  of  porphyry,  which  is 
contained  in  clay  porphyry,  and  is  generally  associat- 
ed with  claystone,  ob^dian,  pearlstone,  and  pitchstone- 
porphyry.  It  occurs  in  Hungary  at  Tokay,  Eeresz- 
tur,  and  Telkobanya ;  also  in  the  continuation  of  this  tract 
at  Schemnitz,  Glashiitte,  and  Kremnitz.  It  appears  also 
to  be  associated  with  porphyry  on  the  northern  acclivity  of 
the  Carpathians,  as  at  the  Green  Lake,  above  Kasemark. 
It  is  said  to  occur  also  near  Rio  Mayo,  in  the  Province  of 
Quito. 


Genus  XIV.— BORACITE. 

This  Gknus  contains  but  one  Species,  viz.  Hexahedral 
lk««cite. 

1.  Hexahedral 
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1.  Hexahedral  Boracite. 

Boracite,  Werner. 

Hexacdrischer  Boracit,  Mohs. 

Boracit,  Wid.  a.  533.  Id.  Kirrv.  vol.  i.  p.  172.  Id.  Estner,  b.  ii- 
8.  106l.  Id.  Emm.  b.  i.  s.  509.  Id.  Nap.  p.  370.  Id.  Brock, 
t.  i.  p.  589.  Id.  Hauy,  t.  ii.  p.  331.  Id.  Rtuss^  b.  iL  S.  8.  $72. 
Id.  Lud.  b.  i.  s.  160.  Id.  Suck.  U  th.  8.  578.  Id.  Bert.  s.  137- 
Id.  Mofis,  b.  ii.  s.  232. — ^Magnesie  borat^^  Lucas,  p.  20.—- 
Borazit,  Leotihard,  Tabel.  ».  41. — Magnesie  boratee^  Brong. 
t  i.  p.  167.  Id.  Brard,  p.  f)8. — Boracit,  Karsten,  TabeL  s.  48. 
Id.  Haw.  8.  120.  Id,  Kid,  vol.  i.  p.  118. — Magnesie  boratee, 
Haily,  Tabl.  p.  I6. — Borazit,  Lenz,  h.  ii.  s.  855.  Id.  Oken,  b.  L 
s.  399.  /«^.  /^a«*.  b.  iii.  8.  821.  Id.  Hoff.  h.  m.  8.  138.  Id. 
Aikin,  p.  173. 

Ejctemal  Characters. 

Its  colours  are  greyish  and  yellowish  white,  which  pas- 
ses into  yellowish-grey,  ash-grey,  smoke-grey,  and  pale 
greenish-grey. 

It  has  been  hitherto  found  only  regularly  crystallized, 
and  in  the  following  figures  : 

1.  Cul3e,  cither  perfect  or  variously  truncated  on  the 

edges  and  angles. 
£.  Tetrahedron,  truncated  on  all  the  edges,  and  acumi- 
nated on  all  the  angles  with  three   planes,  which 
are  set  on  the  lateral  planes. 
5.  Rhomboidal  or  garnet  dodecahedron. 
The  crystals  are  singly  imbedded,  generally  small  and 
very  small,  and  seldom  middle-sized. 

The  surface  is  generally  smooth,  seldom  rough,  and 
hence  it  is  splendent  or  shining  externally. 

Internally 
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Internally  it  is  shining  and  adamantine. 

Sometimes  an  imperfect  fourfold  cleavage^  is  to  be  seen, 
parallel  with  the  ades  of  an  octahedron.— JlfoA«. 

The  fracture  is  imperfect  and  small  conchoidal,  some- 
times  passing  into  small-grained  uneven. 

The  fhigments  are  indeterminate  angular  and  sharp- 
edged. 

It  is  translucent,  and  rarely  transparent. 

It  is  as  hard  as  quartz. 

It  is  rather  brittle. 

It  is  easily  fran^ble. 

Spedfic  gravity,  2.911,  Karsten.—^,Sj  3.0,  Mohs. 

Physical  Characters. 

It  is  pyro-electric  on  all  the  angles,  those  that  are  dia- 
gonally opposite,  being  one  positive,  and  the  other  nega- 
tive. This  electricity  is  uncommonly  easily  excited,  even 
more  so  than  in  tourmaline,  or  indeed  in  any  other  mine- 
ral with  which  we  are  acquainted. 

Chemical  Characters. 
Fusible  with  ebullition  into  a  yellowish  enamel. 


Comti 

Ihunt  Parts. 

From  LunebuTg. 

From  Scgeberg. 

From  Luneburg. 

TJme, 

11.00 

Magnesia, 

13.50 

36.3 

166 

Alumina, 

1.00 

Silica, 

2.00 

Oxide  of  Iron, 

0.75 

Boracic  Acid, 

68.00 

63.7 

83.4 

96.25 

100 

100.0 

We«tru7nb. 

PM- 

Vauquclin. 

Vauquelin 
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Vauquelin  found  no  lime  in  the  tnmsparent  crystals, 
but  only  magnesia :  hence  he  is  of  opinion,  that  boracite  is 
a  ample  borate  of  magnesia.  Nearly  the  same  result  was 
obtained  by  P&ff,  in  his  analysis  of  the  boradte  of  the 
S^;eberg. 


GeognasHc  and  Geographic  Situations. 

This  curious  mineral  has  been  hitherto  found  only  in  the 
Kalkberg,  at  Luneberg  in  Hanover,  where  it  occurs  in 
a  particular  bed,  along  with  imbedded  quartz  crystals;  and 
m  the  same  formation,  in  the  Segeberg,  near  Kiel  in  Hol- 
stein. 

Observations. 

1.  This  i^tecies  is.  well  characterized  by  its  crystalliza- 
tions, kind  of  lustre,  and  electrical  properties. 

S.  Lazius,  who  first  attended  to  this  mineral,  named  it 
Ctd)ic  Quartz :  Westrumb  found  by  chemical  analysis  that 
it  contained  boracic  acid,  and  named  it  Sedative  Spar ;  and 
Werner  gave  it  its  present  denomination. 

3.  Fluor-spar  is  sometimes  cut  into  the  form  of  boracite 
crystals^  and  sold  as  such  to  the  ignorant. 


VtL.  I.  Y  Orote  II. 


88A  6sy.  1.  n^KNxinb         [cl.1.  zaetht  kik. 


Order  IL—SPAR. 
Genus  I.— PREHNITE. 

Frehn  Spath,  ifa&«. 

This  Genus  contains  one  Spedes,  viz.  Prismatic  Freb' 
oito. 

1.  Prismatic  Prehnite. 

Prismatischer  Prehn  Spath,  M6h$. 
Prehnite,  Werner. 

Prehnit,  Wern,  Bergm.  Joum.  for  1790^  b.  i.  s.  110.  Id.  Wl 
8. 857.  Id.  Emm.  b.  i.  s.  192w— Prenite,  Nap.  p.  2S5-— Rcd»- 
nite^  Lam.  t  ii.  p.  311.  Id.  Brock,  i.  i.  p.  295.  Id.  Hmof,  t  E 

'  p.  167.  Id.  Reuss,  h.  ii.  s.  423.  /(i  Lud.  b.  L  s.  37.  /<f.  '^tidt- 
ir  th.  8. 414.  Id.  Bert.  s.  1 82.  Id.  Moke,  b.  i.  s.  358.  /i.  Ltfcof, 
p.  69.  Id.Br(mg.t.i.p.376.  Id.  Haus.s.95.  Id.  Brard,ip.nh 
Id.  Leonhard,  Tabel.  s.  15.  Id.  Karsten,  Tabel.  s.  30.  /d  iQ(( 
vol.  i.  p.  250.  Id.  Hauy,  Tabl.  p.  50.  Id.  Steffens,  b.  i.  s.  382. 
Id.  Hoff.  b.  ii.  8.  220.  Id.  Lenz,  b.  i.  s.  444.  Id.  Oken,  b.  u 
8.356.  M  Hai«.  Handb.  b.  ii  8.  559,    Id.  Aikm,^.n6. 

This  Species  is  divided  into  two  Subspecies,  viz.  FoB*- 
t^d  Prehnite,  and  Fibrous  Prehnite. 


Fird 
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First  Subspecies. 

Foliated  Prehnite. 
Blattiger  Prehnity  Werner. 

External  Characters, 

The  principal  colour  is  apple-green,  from  which  it  pas- 
tes cm  the  one  side  to  leek-green,  mountain-green,  greenish- 
grey,  and  greenish-white,  and  on  the  other  into  grass-green, 
jrellowishp-grey,  and  yellowish- white. 

It  occurs  massive,  and  in  disUnct  concretions,  which  are 
Lirge,  coarse,  and  fine  angulo-granular,  and  also  thick  and 
wedge-shaped  prismatic.     It  is  sometimes  crystallized. 

Its  primitive  form  is  an  oblique  four-aded  prism  of  103^ 
and  77^,  which  is  often  so  short  as  to  form  an  oblique  four- 
nded  table,  as  represented  in  Fig.  70.  PL  4*.  The  fS^- 
lowing  are  some  of  the  secondary  forms  which  the  species 


1«  The  oblique  four-sided  table  is  sometimes  truncated 
either  on  all  its  terminal  edges*  or  only  on  the  acute 
edges.  When  the  truncations  on  all  the  edges  in- 
crease very  much,  there  is  formed 

2.  An  irregular  eighUsided  table,  f  Fig.  71.  PI.  4.  f,) 
When  the  truncations  on  the  acute  edges  increase 
comaderably,  there  is  formed 

8.  An  irregular   six-sided   table,   (Fig.  72.    PI.  4.)  J. 

When  these  truncating  planes  increase  in  magni« 

Y  2  tude, 

*  Prehnite  rhomboidale,  Haiiy. 
'f  Prehnite  octogonale,  Haiiy. 
t  Prdmite  bezagonale,  II hut. 
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tude,  and  when  the  taUe  at  the  same  time  beoomet 
thicker,  lind  the  obtuse  edges  are  sli^tly  tmnc^ 
ted,  there  is  formed 
4.  A  broad  rectangular  four-sded  prism,  ntffaer  flat^ 
beveUed  on  the  extremities,  in  which  the  bevdhng 
planes  are  seton-tBe  smallfer  latertd  (rfanesy  and  the 
edge  of  the  bevelment  is  slighdy  truncated. 
The  crystals  are  small  and  very  small,  seldom  middle^ 
siaed. 

They  sddom  occur  angle,  being  generally  aggi^qprtcd; 
in  suchaway  as  to  be  attadied  by  their  lateral  planes; 
sometimes  in  tabular  and  manipular  groupes,  sometimea  ia 
cravat  and  ruff  like  groupes.  All  these  groopea  occur 
again  in  druses. 

Externally  the  crystals  are  ahnost  ahraysshimng: 
Internally  it  is  shining,  or  gUstraiing,  and  is  pearly. 
The  cleavage  is  imperfect,  with  fdia  in  one  direction  pa* 
lallel  to  the  base  of  the  prism. 

The  fracture  b  fine-grained  unevoi. 
The  fragments  are  intermediate  angular,  and  not  vciy 
diaipedged^ 

It  alternates  fircm  tnmsluoent,  through  semi-tranqnuent 
into  transparent. 

Some  varieties  are  as  hard  as  felspar,  others  as  hard  as 
quartz. 

It  is  rather  easily  frangible. 

Spedfic  gravity,  S.609,  2.696,  J7i%.— S.9S4,  Mqfm.— 
ILSyS.OyMchs.. 

Chemical  CharacUrM. 

It  intumesces  before~the  blowjnpe,  and  melts  into  a  palc^ 
green  or  yellow,  or  greenish-black  frothy  ^ass,  but  does 
not  ^elatinate  with  adds. 

nj^ticei 
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Phywxd  Characters, 

AooorcUng  to  the  observations  of  M.  De  Dree,  it  b«- 
electric  by  heatii^. 


Comtiiumi  Porta. 

JhrehnlteorthcCape. 

Prehnite  of  Dauphixiy. 

SHca,        -        43.83 

Silica, 

£ao 

SUita,       -        48 

Amminm         sass 

Aliiiiiina« 

20.4 

Alumina,           24 

XtaM,      .      ias3 

Maguetia. 

a6 

Lime,        .        23 

Oxide  of  Iran,      5.66 

Lime,        - 

23.3 

Oxide  of  Iioo,      4 

Water,                 1.83 

Oxide  of  Iron, 

4.9 

— 

Water, 

a9 

^ 

99.89 

. 

100 

Foufvettk 

Xli^mia,  Beohacht. 

Hauenfratx, 

Jour- 

und   Endeck   der 

nal  de  Pbysique, 

Katurf-Freundc  2U 

1780. 

Berlin;  li.iis. 211. 

Geognostlc  Situaiton. 

Europe. — It  was  first  found  in  France  in  the  year  178JS, 
by  M.  Sdmeiber^  near  to  Rivoire  in  Oisans,  in  a  steatitic 
rocky  imbedded  in  massive  hornblende.  It  is  not  disaemi« 
nated  through  the  mass  of  the  rock,  but  traverses  it  in  the 
form  of  cotemporaneous  veins,  that  contain,  besides  this 
mineral,  also  axinite,  octahedrite,  chlorite,  calcareous-spar^ 
and  other  minerals.  In  the  same  country,  at  St  Chris- 
tophc,  it  occurs,  along  witli  aximte,  in  cotem^Eaneous 
^  veins  that  traverse  granite.  Veins  ^containing  foliated 
prehnite  also  occur  in  the  Alps  of  Savoy ;  in  the  Saualpe 
in  Carinthia ;  and  at  Ratschinkes  in  the  district  of  Ster- 
zing  in  the  Tyrol.  It  is  said  to  occur  massive  in  amyg- 
daloid, along  with  calcareous-spar  and  chlorite,  in  the 
geiser  Alp  in  the  Tyrol ;  and  along  with  ibliated  chlorite 

4md 


sm 
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and  ndiilaria^  tn  the  valley  o(  Fusch  in  Salzburg.  Tbe 
yellowkh'^^iite  %'ancty  is  found  in  a  slaty  rock,  wilh  adcu- 
lar  epidote,  and  delicate  fibrous  asbestu%  in  Mount  Cre* 
litz,  near  St  Sauveur,  in  the  valley  of  Bareges  in  the  De» 
partment  of  the  High  Pyrenees  * ;  in  the  Alp  Novarda  in 
Piedmont,  where  it  is  accompanied  with  epidote ;  also  at 
Fahlun  and  Arendat  in  Scandinavia^ 

,4^rica.*— Beautiful  apple-green  m^sive  vmieties  of  thii 
mineral  are  found  in  mountains  in  the  country^  of  the  N** 
maquaii,  in  the  interior  of  SonThern  Africa*  These  moun- 
tains are  said  to  be  granitic ,  and  to  contain,  bcrides  rmm 
of  prehnite,  alr^o  much  copper-ore- 

Ameriea. — It  occurs  iu  Greenland,  accompanied  with 
calcarcous^spar,  in  niinute  cotemporaneous  veins  in  sien- 
ite. 


I 


L  This  mineral  is  characterised  by  its  csAc^Xf^  tseptiSS^ 
sation,  the  peculiar  grouping  of  its  cry8tal%  deavage^  Ins- 
Ire,  transparency,  hardness,  and  weight, 

^,  It  bears  some  re^mblance  to  S  til  bite  and  Mesofype, 
in  histre,  fnurture,  and  in  the  changes  it  experiences  by  ei- 
|iosure  to  the  heat  of  the  hlowpipe :  but  it  is  di^itinguisfaed 
from  tliera  by  its  green  colour,  its  crystalliztttion,  \iB  great- 
er hanlness,  and  weiglit^  as  also  by  its  ch^miaa)  efaarso^ 
ters. 

S.  It  has  been  eonfounded  with  Prase,  Chrysobie,  Chry- 
flopraae,  Emerald,  and  Fel-S|)ar,  It  was  Werner  wlio  in 
tlie  year  17S3  first  established  it  as  a  particular  species,  and 
named  it  after  its  diaodverer  Prdm^  at  that  tiine  Governor 

of 
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[ShAtp.  2.  Fihrmu  Frthui^ 

of  the  Cape  of  Grood  Hope.     He  first  brought  it  from  the 
Cape  to  Eurc^. 

4f.  The  beautiful  white-coloured  vases  sometimes  ita* 
.ported  from  India,  and  which  are  said  to  be  of  Jade^  a  sub- 
stance allied  to  felspar,  are,  in  Count  de  Boumon''s  opinion, 
of  the  nature  of  prehnite. 


Second  Subspecies. 

Fibrous  Prehnite. 

Fasnger  Prehnit,  Werner, 

External  Characters, 

Its  colours  are  siskin-green,  oil-green,  asparagus^green, 
mountain-green,  and  greenish-white. 

It  occurs  massive,  reniform,  in  straight  sco{xform  and 
aCdhilar  fibrous,  and  radiated  distinct  concretions,  whidi 
are  collected  into  large  and  coarse  angulo-granular  concre- 
tkmB ;  idso  crjstalUzed  in  acicular  four-sided  prisms. 

Internally  it  is  glistemng,  and  the  lustre  is  pearly. 

It  breaks  into  indeterminate  angular  and  rather  sharp- 
«dged  fragments;  -sometimes  into  ^[dintery  and  wedge-sha- 
ped firagmeBte. 

It  is  traniluoent 

It  is  as  hard  as  the  foTiated  subepecies. 

It  IB  easily  firangible. 

%»cific  gravity,  S.889,  J7ai^.-— 2.856,  Hqffmaim, 

Chemical  Character. 
Before  the  hbwpipe  it  melts  into  a  vesicular  enamel. 


Physiag, 


Physk^  C!iarad€T, 
It  beomies  eleclric  by  heating* 


CmutUmrU  Parts- 

1 

Silica, 

42.5W              j 

Alumina, 

«8.50              i 

Lime, 

20.40 

Natron  and  Potash, 

0.75 

Oxide  0*'  Iron, 

soo           j 

Water, 

2.00               <] 

97.15 

ntgUTy  Annates  du  Museum,  t.  xv,  p.  305. 

This  suhspecies  aj^ears  to  be  confined  to  secondaij 
motin tains ;  at  least  it  has  hitherto  been  found  only  in  s^ 
condary  trap  rocks,  as  ba^^alt,  amygdaloid,  basuJtit>groeii* 
stone,  and  common  greenstone.  It  itccurs  either  in  cotem* 
poraneous  veins,  or  in  ainygdaloidal,  and  olJier  aluqied  am^ 
^es  in  these  trap  rockis* 


Gmgraphw  SUuaikm^ 

Europe. — In  Scotland,  it  occurs  in  veins  and  cavities  ill 
trap-rocks  near  Beith  in  Ayrsliire;  Bi^hoptown  in  Hen- 
frewshire;  also  at  Hartfietd,  near  Paisley;  near  FriAj 
Hall,  in  Cockney  Bum,  Old  Kilpatrick,  and  Loch  Hum^ 
phrey  in  Dunliartonshire ;  in  Salisbury  Craig,  the  Ca^< 
Bock,  and  Arthur  Seat  near  Edinburgh ;  in  Berwickshire 
and  in  the  Islands  of  Mull  and  Raasay. 

It  occurs  in  small  veins,  aU)n^  i*ith  zeolite  and  naiivi 
copper,  in  amygdaloid  ^  at  Reichenbach,  in  the  departmenl^' 


I 
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of  Saar  in  France ;  also  near  Oberstein.     At  Fassa  in  the 
T3rrol,  it  oocvirs  in  amygdaloid  along  with  zeolite. 

America. — It  is  found  in  greenstone  in  Connecticut  and 
Massachusets. 

Observations. 

1.  It  is  distinguished  from  Foliated  PrehnitCy  by  its 
greenish-yellow  colours,  external  shape,  low  degree  of 
lustre,  and  distinct  concretions ;  and  we  may  add  to  these, 
its  geognostic  situation. 

S.  It  resembles  Fibrous  and  Radiated  Zeolites  in  its  con* 
cretions,  lustre,  and  easy  fusibility ;  but  is  distinguished 
from  these  minerals  by  its  green  colours,  and  its  greater 
hardness  and  weight.  < 


Genus  II.    DATOLITE*. 

Battel  Spath,  Mohs. 

Esmarkite,  Hausmann.  ' 

This  genus  contains  one  species,  viz.  Prismatic  Datou. 
Jfite. 

1,  Prismatic  Datolite. 

Prismatischer  Datholit,  Mohs. 

This  spedes  is  divided  into  two  subspecies,  viz.  Common 
J)atolite,  and  Botryoidal  Datolite. 

First 

#  The  name  DnioliU  refers  to  the  granular  concretions  which  this  spe- 
ciet  exhibitt  in  the  maative  vaciakks,  and  mm  given  to  it  bj  its  diacofcrcr 
Jf^Bamarlu 
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Firsi  Subspecies. 

Common  Daiolite, 

Balholitj  Werner, 


Cliaux  Batholite,  Brmtg^  t  ii-  p.  397 


into 


id.  ffaus.  s,  I  St. 
Karst*  Tal)eL  s*  1?.^ — Chaux  borat^e  siliceu^e,  Hauj^,  TabL 
p,  17, — Datolith,  Lenz,  K  iL  s.  859,  Z*^-  How*.  HjmcS».  fe.  iji 
s.  865.   M  if<5jf.  h.  iii.  s.  148.   M  Aikin,  p.  173* 

ExtemiU  Cfiarfjcters, 

Its  colours  are  grey isli- white,  oiilk-wliite,  greenish^wl 
greenish-grey  J  which  latter  inclines  to  celandine-gi 
rarely  to  miiddv  hon^y*yellnw. 

It  occurs  bi  maitsive   portions^  which  are  divided  into 
]arge  coarse  and  small  granular  disUnct  coDcretiuns ; 
crj'staDjsced. 

The  pnniitive  fonn  is  an  oblique  four-sided  pristn  cf 
109  *"  ^»  and  70^  5^\  The  prinapaJ  seooiubuy  forms  ire 
the  following : 

1.  Low  oblique  four-Bidc<l  prism. 

II.  Perfect^  but  this  is  rarely  the  case* 

6.  The  angles  on  tlie  obtuse  edges  truncated 

c.  The  angles  cm  the  acute  edges  slighdy 

<^ted. 

d.  Truncated  on  all  the  angles. 

e.  Bevelled  on  the  acute  lateral  edges. 
^  Truncated  on  the  acute  lateral  edges. 

When  tliose  truncations  on  the  edges,  and  on 
angles  of  the  obtuse  lateral  edges  increase 
magnitude  J  there  is  formed^ 

2,  A  rectangular  four-.^ded  prism,  flatly  aruminated 

on  the  extremities^,  with  four  planes  which  Bit  set 
om  the  lateral  planes. 

Tttf 
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[Subef,  1.  Comma  ZhtoUte.  - 

The  crystals  are  small  and  very  small,  seldom  middle- 
azed,  and  are  aggregated  in  druses. 

Externally  it  is  shining. 

Internally  it  is  intermediate  between  shining  and  glisten- 
ing, and  the  lustre  is  resinous. 

The  cleavage  is  parallel  with  the  lateral  planes  of  the 
prism,  but  very  imperfect. 

The  fracture  is  intermediate  between  fine-grained  uneven 
and  imperfect  conchoidaL 

The  fragments  are  indeterminate  angular,  and  not  parti- 
cularly sharp-hedged. 

It  is  transilucent,  and  sometimes  transparent. 

It  is  as  hard  as  appatite,  sometimes  evoi  harder,  but  m^ 
ver  so  hard  as  felspar.  u 

It  is  very  brittle. 

It  is  difficultly  frangible. 

Specific  gravity,  2.980,  ATo^o^A.— 2.916,  UUinger.^ 
lt.878,  Hausmann, 

Chemical  Characters. 
When  exposed  to  the  flame  of  a  candle,  it  becomes 
c^iaque,  and  may  then  be  easily  rubbed  down  between  the 
fingers.  Before  the  blowpipe,  it  intumesces  into  a  milk- 
white  coloured  mass,  and  then  melts  into  a  globule  of  6 
pale  rose-colour. 


Constituent  Parts, 

SUiea, 

36.50 

SiUca,         -        37.6S 

Silica.        .       37.0 

Lime, 

35.50 

Lime,         .        94^00 

Lime,        •        23.0 

BoracicAcid, 

24.00 

Boracic  Acid,       21.67 

Boradc  Add,     31.0 

Water, 

4.00 

Water,           -         5.50 

Alumina,              1.0 

Trace  of  Iron  and 

Loss,            -        L17 

Iron,  Manganese, 

Manganese. 

and  Nickel,      1.5 

. 

loaoo 

Water,        -        1.4 

loaoo 

Klapr^ 

Beit. 

VauqiKlin^  in  Luc«s*s 

100 

b.iT.8. 

359. 

Tab.  Meth.  fi.  71. 

iStMorfe. 

Geognostic' 


Geognotiic  and  Gtographic  Sikustions. 

It  18  associated  with  large  foliated  granular  calcareous* 
ipar,  more  rarely  with  videt-blue  fluor-epar,  quartz,  and 
sometimes  with  apple-green  pehnite,  in  a  bed  of  magne. 
tic  ironstone  in  gneiss,  at  themineof  Noddiroe,  near  Aicft- 
dal  in  Norway.  It  is  -  said  also  to  occur  in  small  Teins  ia 
greenstone,  in  the  Geisalp  in  Sonthofen ;  and  in  the  Sjser- 
alp* 

Observaiwfns, 

1.  DatfJite  is  characterised  by  colour,   form,   (fistinel 
eoncretions,  reanous  lustre,  translucency,  and  hardness. 
-  %  It  resembles  prdmite,  but  is  distinguished  from  H  bj 
resinous  lustre,  compact  fracture,  inferior  hardness^  and 
not  becoming  electric  by  heating. 

Second  Subsptdes. 

Botryoidal  Datolite  or  Botryolitc. 

Botryolith,  Hautmamn. 

This  subspedes  is  divided  into  two  kinds,  vis.  Fibra^pi 
Botiydite,  and  Earthy  Botrydite. 

Fvr^  Kmd. 

Fibrous  Botryolitc. 

Fasriger  Botryolith,  Hautmamn^ 

]^asriger  Botryolidi,  Hcau.  s.  122. — Chaux  borate  silioe  eoncre- 
tionn^mamelon^,  Htm^^  TabL  p.  17*-*Fasriger  BoCiyoli^ 
IjtMz^  b.  IL  8.  858.— Botryolite^  AHm,  p.  174. 

ExUmd 

•  Mr  Hailuid  infofiw  me*  that  itiwimcm  finom  Uie  Sywr  AJp  art  va^ 
fltf^  and  to  be  fixiDd  sbIj  m  old  coPcctioas. 


•ms.8.  BTAK.]      a^:!.  nuuntrtiQ  batolws.  849 

Exiemal  Charadersi 

Externally  it  is  pearl-grey,  and  yellowish-grey ;  internal- 
ly greyish,  milk,  and  reddish  white,  whick  passes  into  pale 
rose-red.     The  colours  are  in  concentric  stripes. 

It  occurs  reniform,  botryoidal,.  small  globular ;  in  fibrous 
ooncretions  which  are  scopiform  and  stellular ;  diese  bon- 
cretions  are  again  collected  into  small  angulo-granular  con- 
cretions, which  are  traversed  by  very  thin  curved  lamellar 
concretions. 

The  surface  is  granulated  or  rough,  and  dull. 

Internally  it  is  glimmering  and  pearly. 

The  fracture  is  splintery. 

It  is  translucent  on  the  edges. 

It  is  semihard,  approaching  to  soft. 

It  is  brittle. 

Specific  gravity  2.885,  Klaproih. 

Chemical  Characters. 

It  intumesces  and  melts  into  a  white  glass  before  the 
Uowpipe. 

Constituent  Parts. 

SiKca,            .  .  36.00 

Lime,        ^  -  39.50 

Boracic  Acid,  -  13.50 

Oxide  of  Iron,  -  1.00 

Water,        -  -  6.50 

96.50 
Klaproih,  Beit.  b.  v.  s.  125. 

Geognostic 
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Gei^iastk  mid  Geo^'mphic  Situaiwns. 

It  occurs  in  the  Kjenlie  mine,  near  Arendal  in  NorwaTi 
along  with  common  quartz,  schorl,  calcareous-^par,  nud 
iron-pyrites^  in  a  bed  of  niagnelk  iroiMoiie,  in  gneiss, 

Observatimts. 

1*  It  is  distinguished  by  its  colours,  botryotdd  ihap^i 
concentric  curved  lamellar  and  delicate  and  stellular  fi- 
brous concretioniij  it^  ]>early  lustre,  and  sjjccific  gra^ ity. 

S,  It  was  first  describetl  by  Abildgaard  of  Copcnhag«j, 
under  the  name  Semt-g-iobular  Zeolite,  Its  chemical!  pro- 
perties were  first  noticed  by  Esmark,  who,  from  the  effeds 
produced  on  it  by  the  blowpi|>c,  conjectured  tliat  it  contam- 
ed  boracic  acid*  This  conjecttire  was  confirmed  by  the  ei- 
periments  of  Gahn  and  Hausmann,  who  discovei-ed,  thgl, 
like  datolite,  it  contained  l>oracic  acid,  lime,  and  silica  ;  and 
Hausmann,  on  account  of  its  bolryoidal  sliapc,  gave  it  tlaf 
name  It  now  bears. 


Second  Kind, 

Earthy  Botryolite. 

Erdiger  Botrj^olith,  Ilaufdnann. 

Erdiger  Botryolith,  Ham,  s,  121.  M  Lem^  b.ii  i.  S59* 

External  Charmders, 
Its  colour  is  snow-white. 
It  IS  small  botryoidal. 
It  is  dull* 
The  fracture  is  earthy, 

Gmgnonik  and  Geographic  SUitatian* 
It  occurs  along  witli  Uie  0bmui  subspecies. 

GEKt^S  IlL 
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GxOTs  HI—ZEOLITE  ♦ . 

Schaum  Spath,  Mohs. 

This  genus  ocmtainB  the  following  qpedes,  viz.  1.  Dode- 
cahedral  Zeolite,  2.  HexahednJ  Zeolite,  8  Rhomboidal 
Zeolite,  4.  Pyramidal  Zeolite,  5.  Di-prismatic  Zeolite^ 
6.  Priflnadc  Zeolite,  7.  Prismatoidal  Zeolite,  8.  Axifian^ 
1^  Zedite  f.  ♦  Wavellita. 

I.  Dodecahedral  Zeolite,  or  Leucite  %. 

Dodecaedricher  Schaum  Spath,  Mokt. 

Leudt,  Werner. 

Orenat  d'un  blanc  cristallin^  et  grenat  dicolore^  Bomi  de  LUk, 
p.  3S0,— Orenat  d'un  blanc  mat  i  24  facettes^  Bam,  tip.  436. 
-— Leuzit,  Wid,  8.  229. — ^Vesuvian  or  White  Garnet^  Kirtv, 
rcL  i.  p.  285. — Leuzit,  Estner^  b.  ii.  s.  188.  Id,  Emm,  b.  L 
8.  348.  Id,  Lam.  t  ii.  p.  259.  I^  Broch.  t  i.  p.  188.— An^* 
phigene^  Hauif,  t  ii.  p.  559* — ^Leucit^  Beuss,  b.  ii.  th.  i.  s.  396. 
Id,  Lud.  b.  i.  8.  63,  Id.  Suck,  U  th.  a.  202.  Id.  Bert,  s,  175. 
Id.  Mohs,  b.  i.  8.  74.  Id.  Hah.  s.  21.-— Amphigene^  Lucas, 
8.  47.    Id,  Brtmg,  t  i.  p.  S64.     Id.  Brard,  p.  126.    Id.  Kid, 

voL  i. 

*  ZedUteCPrtaiittkandPriiiiMtaidal  Zeolite)  was  dJMOvered  by  Cnntedt 
in  Um  middle  of  the  Uut  century :  he  published  an  account  of  this  curious  »{• 
oeral  in  the  Memoirs  of  the  Swedish  Acadenoy  of  Sciences  for  the  jear  175^ 
On  account  of  its  intumescing  and  foaming  before  the  blowpipe,  he  named  it 
ZetHikt  from  the  Greek  word  ^w,  to  foam.  In  the  present  arrangement,  it 
is  principally  used  as  a  generic  name. 

t  Mohs  names  the  eighth  species  ^xentkdltnder,  because  its  principal 
deavage  is  perpendicular  to  the  axis  of  the  crystal ;  and  this  term  is  here 
tnnslated  axifrangibU,  until  a  more  appropriate  one  shall  occur* 

t  Xie«cite» fimn  Hw$9,  white,  and  refers  to  its  frequent  whitec 
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biclt  tfael 


vol  i<  p.  254.     M  Htf%.  TabL  p,  33 — Leucit.  .^i^/Tm*  h.  f 

Ea^tental  Characters, 

Its  colouf  is  g€fiieraUy  white,  and  most  frequentJy  ycU 
lowish- white ;  sometimes  also  grejish^white^  which 
into  ash  and  smoke  grey^  and  rarely  rerldi.sh^wfute. 

It  seldom  occurs  maiisive,  jind  in  granular  con 
mmt  frequently  in  roundish  imbedded  grains^  and 
hzed  in  acute  double  eight-sided  pyramids,  in  which  „ 
lateral  planes  of  tlic  one  rJ^  set  on  the  lateral  planes  of 
the  other,  and  the  summits  deeply  and  Batly  atuminated 
fay  four  planes,  which  are  set  on  the  aJtematc  ialerai 
edges*. 

The  cr>  stals  are  all  aronnd  erystallized ;  generally  small, 
and  seldom  middle-sized. 

The  surface  of  the  grains  is  rough,  and  duU,  or  feebly 
glimmering;  that  of  the  crystals  is  smooth^  seldom  slightly 
itreaked,  in  the  direction  of  the  diagonal,    and  glistening 
Internally  the  lustre  is  shining^  approaching  to  glistenitii^ 
and  is  vitreons,  inclining  to  resinous. 

Sometimes  an  imperfect  cleavage  is  to  be  observed,        ^ 

The  fracture  is  imperfect  and  flat  conchoidal.  ^M 

The  fragments  are  indeterminate  angular^  and  rather 
gharp-edged. 

It  is  translucent,  scmitiansparent,  and  mtme  varieties  m- 
proach  to  transparent. 

It  refracts  single. 

It  b  harder  tlian  appatite,  but  not  so  bard  aa  fcl&par* 

It  is  brittle. 

h 

*  Ampbigcne  trapeiulxkl,   Umij^^UomA  4c  Lisk^  c  S.  ^,  39i#  71*  k 
%  110. 
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It  is  easily  frangible. 

Specific  gravity,  2.4f6S,J5m«}n.— 2.464,  JTiwon.— -2.465 
to  2.490,  JTfopro^A.— 2.461,  Karsten. 

Chemical  Characters. 

Before  the  blowpipe  it  is  infusible  without  addition :  with 
borax  it  forms  a  brownish  transparent  glass.  Accc»rding  to 
Lampadius,  when  exposed  to  a  stream  of  oxygen  gas,  it 
melts  eanly  into  a  white  transparent  glass  *. 


i 

Constitvent  Parts. 

ean  of  different  analyses. 

Silica, 

54 

56 

Alumina, 

24 

go 

Potash, 

«1 

20 

Lime, 

2 

Loss, 

1 

2 

100 

100 

Klaproth. 

Vauqudin. 

Geognostic  Sitiuition. 

It  occurs  principally  in  secondary  trap  rocks,  and  in  lavas, 
and  appears  to  be  almost  exclusively  a  production  of  Italy. 
It  is  imbedded  in  basalt  and  wacke,  and  other  similar 
rocks,  at  Albano,  and  Frascati,  near  Rome,  and  in  great 
abundance  in  the  lavas  around  Naples.  At  Monte  Somma 
it  occurs  included  in  a  rock  composed  of  black  mica,  fel- 
spar, (ice-spar),  garnet,  vesuvian,  and  calcareous  spar, 
which  is  found  in  loose  masses. 

Vol.  I.  Z  Geographic 

*  l^ampadiiu,  Samml.  prakt.  Chtm.  Abhandl.  b.  H.  s.  93« 
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GtDgraphtc  Sihiotion* 

Its  Italian  localities  are  Potnpeij^  Ponte  Felice  near 
BorghettOj  Clvita  Ca^tellana,  Aqua  Pendente,  Somma« 
Frascati,  and  Vesuvius.  The  supposed  leucites  of  the  Py- 
renees, Transylvania,  Nomaj,  and  Pem,  do  not  belong  1« 
this  speciei. 


Obsefimttom. 

1.  Dhitinciht  Characters. — a.  Between  leucit*  and 
net.  The  colours  of  garnet  are  red  or  brown;  those  of  leiK 
cite  white  or  grey  :  garnet  has  a  considerable  variety  of  cry- 
stallisations ;  leucite  but  one  fonn^  technically  denominated 
the  leucUe  ^figtirr :  i^amet  scratches  quartz,  lencite  only 
apatite*  The  specific  gravity  of  garnet  extends  from  3.5  ta 
4.2 ;  but  the  specific  gravity  of  Itucite  dcjes  not  exceed  2.46* 
And,  lastly,  jpimet  is  fusible  before  the  blowpipe*  leui 
infusible. — ft.  Between  leucite  and  analdmr.  Analcinie 
in  general  an  uneven  fractbre,  or  distinct  cleavage ;  leucite 
has  a  conchoidal  fracture,  and  rarely  a  cleavage :  analcune 
is  softer  than  leucite ;  analcime  occurs  covering  the  walLs  <jf 
drusy  cavities,  leucite  imbedded  ;  and,  lasdy,  analcime 
fusible  before  the  blowpipe^  leucite  is  infusible. 

2.  It  ^as  named  by  Bergman,  White  Garnet-     Werni^ 
named  it  Leucite,  from  its  white  colour ;  and  it  wal^  he  wl 
first  ftstahlihhetl  it  as  a  distinct  species. 

9.  It  sometimes  weaUierg  to  a  white  earthy  in  the  manner 
of  feUpar  ;  a  change  which  h  probably  owing  to  the  ab- 
straction of  its  alkali* 

4  Von  Buch  is  of  opinion  tliat  lliis  mineral  is  an  igiiig^ 
nous  production  ;  whereas  Werner,  Mohs,  &c.  view  it  as  an 
aquatic  production. 

J>,  Karsten  subdivided  it  into  tliree  subspeciesi  viz.  Con- 
dioidalj  Uneven,  and  Earthy  ;  but  these  appear  lo  be  but 
varieties  produced  by  the  acdon  of  volcanic  fire. 

S.  Ueuhednl 
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2.  Hexahedral  Zeolite,  or  Analcime*. 

Hexaedrisclier  Sdiaum  Spath,  Mohs. 

Analcime,  Haih/. 

Eubizit,  Werner. 

Amdctme,  Hmty,  t  iii.  p.  180.  Id.  Moht,  b.  L  s.  SS5.  Id.  Lmcat, 
p.  71-  Id.  Bfxmg.  t  i.  p.  380.  Id.  Haus.  b.  9i.  Id.  Brard, 
p.  175.  Id.  Leonhard,  Tabel.  s.  17-  Id.  Karsien,  TabeL  a.  8a 
Id.  HaX^,  Tabl.  p.  51.  Id.  Steffetis,  b.  i.  s.  401.— Kubixit, 
Hf^.  b.  ii.  8.  251. — Analcim^  Lenz,  b.  i.  s.  457. — ^Wurfeliger 
Cttbicity  Oken,  b.  i.  s.  849- — ^Blattricher  Anabtim^  Haus. 
Handb.  b.  ii  s.  587- — ^Analcime^  Aikin,  p.  212. 

External  Characters. 

Its  colours  are  greyish  and  yeUowish  white,  but  seldom 
milk  and  reddish  white,  which  latter  passes  into  flesh- 
xied. 

It  seldom  occurs  massive,  and  this  variety  b  disposed  in 
coarse  and  small  angulo-granular  concretions,  which  are  ia 
feneral  very  closely  aggregated ;  generally  crystallized,  in 
the  fdllowing  figures : 

1.  Perfect  cube,  which  is  its  primitive  figure,  fig.  78. 
PL  4.  f. 

S.  The  cube  flatly  and  deeply  acuminated  on  all  the 

angles,  with  three  planes,  which  are  set  on  the  la^ 

tend  planes,  fig.  79.  PI.  4.  J.     When  the  acumi- 

Z  2  nating 

*  The  name  AnaUimt.  is  derived  from  the  Greek,  and  sigoifies  a  body 
without  power,  because  this  mineral  is  onlj  feebly  electric  by  friction. 

^  -|*  The  primitive  figure,  according  to  Haiiy,  is  the  cuVc. 

:;:  Analdme  tripointe,  Hgily. 
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nating  plaiies  becoioe  larger^  and  at  length  all  the 
planes  of  the  prixuitive  figure  disappear,  there  tf 
fbmied 
S.  An  acute  double  eight-sided  pjTaraidt  deeply  smi 
somewhat  flatly  acuminat^Kl  on  both  eactremitieSp 
with  fbiir  planes  which  are  set  on  the  alternate  la- 
teral edges,  fig.  80.  PL  4  *. 
The  crystals  are  small  and  very  smaU,  seldom  middle* 
lised,  and  ntrely  large ;   and  they  resi  on  one  another^  or 
mutually  penetrate  eac  b  other. 

The  surface  of  the  crystals  is  smooth^  and  ^slendent  or 
fhining* 

Internally  it  is  intcmiediate  between  shining  and  glisteC 
ing^  and  the  lustre  is  vitreous^  inclining  to  pearly* 

The  cleavage  is  threefold,  but  imperfect ;  and  tlie  folia 
are  parallel  with  the  sides  of  the  cube. 

The  fracture  is  smaU  or  fine-grained  uneven,  or 
choidal. 

The  fragments  are  generally  indeterminate  angular,  sel- 
dom more  or  less  cubical,  owing  to  the  imperfection  of 
deavage* 

It  is  translucent  or  semi  transparent,  and  the  crystals  i 
trans|iarent. 

It  L^  hai*der  than  apatite,  but  softer  than  felspar* 

It  is  easily  frangible. 

Specific  gravity,  §.844,  Vauqu^Sn. — g.S>  S,0,  MAv 

Chemical  CharackrB* 

It  fnells  with  intumeacenee^  brfor^  the  blowpipe,  into  # 
Hanstmrent  gla^iS. 


» tnpt tmcUJ^  H«Vif. 
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Physical  Character, 
By  friction,  but  not  by  beating,. it  beocHnes  electric. 


VcmstitueTd  ParU, 

Anakime  of 

Monteochio-Maggiore. 

Silica, 

. 

68.0 

Alumina, 

• 

18.0 

Lime, 

u 

2.0 

Natron, 

- 

10.0 

Water, 

^                     "■ 

8.5 
96.5 

Vauqudin,  AnnaL  du  Miu. 

d'Hist.Nat.t.ix.p.241. 

Geognostk  Situathn. 

It  occurs  in  primitive  and  secondary  rocks,  but  mone 
•abundantly  in  secondary  than  in  piimitive  country.  Thus, 
it  sometimes  appears  along  with  magnetic  ironstone  in 
gneiss,  where  it  is  associated  with  garnet,  augite,  horn- 
blende, epidote,  prehnite,  and  calcareous-spar :  in  metalli- 
ferous veins  that  traverse  clay-slate,  where  it  is  accompa- 
nied with  galena,  ores  of  silver  and  zinc,  and  calcareous- 
spar  and  quartz ;  very  frequently  in  amygdaloid,  and  also 
in  basalt  and  clinkstone  porphyry,  in  which  it  occurs  either 
in  ootemporaneous  veins,  or  in  vesicular  ca^'ities• 

Geographic  Situation. 

It  occurs  in   the   secondary  greenstone    of    Salisbury 
Craigs,  and  in  the  porphyritic  rock  of  the  Calton  Hill,  near 
^Edinburgh :  in  the  greenstone  it  is  contained  in  drusy  ca- 
vities, where  it  is  associated  with  calcar^oirs-spar  and  prehn- 
ite^; 


'!» 
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lie;  in  die  porphyry,  it  is  in  cavities,  aiid  b  asaociated 
mill  ciilcareoiis^spar.  Near  the  ^"inage  of  Old  Kilpatiick 
in  Dunbaftonahire^  where  it  also  occurs  in  secondary  trtp* 
rocks,  it  is  lurcanipanied  with  prehnjte,  needle-Ee<)hte,  laii- 
monitej  and  cross-stone ;  and  prehnite  and  needJe^zeolile 
occur  along  with  anaJcime  at  Bishc^town^  in  the  pariih  of 
Erskine  in  Renfrewshire,  and  near  Beilh  in  Ayrshire.  The 
secondary  trap  of  Perth  s]iire,  also  erf'  the  islands  of  MuU^ 
StaiTa,  Caxma^  and  Skye,  coivtain  crystals  of  this  minefaL 
In  general,  it  occurs  in  tliis  country  more  frequently  in  tht 
leuciUc,  tlian  in  any  other  form* 

It  occult  not  unfrequently  in  the  trap-rockt  of  Iceland, 
and  in  tliose  of  die  Faroe  Inlands,  and  Disco  in  Green* 
land ;  but  it  is  a  rare  mineral  in  Norway,  having  hitherto 
been  found  only  in  metalliferous  beds  near  Arexidal ;  and 
its  localities  in  the  Nortli  of  Germany,  are  at  Andreas- 
berg  in  the  HartZj  where  it  occurs  very  rarely  in  me- 
talliiVrou^  veins  that  traverse  primitive  clay>ilate,  and  in 
Bohemia^  where  it  i&  an  inmate  of  basalt  and  porpliyry- 
date* 

It  occurs  in  accondary  amygilaloid  in  the  Seiser  Alp  in 
the  Tyrol ;  in  a  similar  rock  at  MontecchicvMaggiore,  near 
Vicenza  in  Italy  ;   in  tlie  Bannat  of  Tcmeswar. 

This  species  was  first  discovered  by  Dolomieti,  who  found 
it  in  the  amygdaloid  rocks  of  Etna  in  Sicily;  arid  a  mine- 
ral nmncd  by  the  late  Ur  Thompson  of  Naples  Sarcoiik^ 
and  considered  by  Hauy  as  a  variety  of  aualcime,  occum  in 
the  rocks  of  Munte  Soiilhia,  near  Naples. 
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8.  Rhomboidal  Zeolite,  or  Chabasite  *.' 

Rhomboedriacher  Schaum  Spath,  Mohs. 

Cbab^sie,  Haik/. 

Schabasit,  Werner. 

Chabasie^  Haiiy,  t.  iii.  p.  176.  Id.  Mohs,  b.  i.  8. 580.  Id.  Lucas, 
p.  70.  Id.  Brong.  t  i.  p.  382.  Id.  Lemhard,  Tabel.  s.  16.— 
Chabasin^  Karst.  TabeL  a.  80-  Id.  Haw.  s.  95. — Chabasie, 
Brard,  p.  174.  /(/.  Haiiy,  TabLp.  50.-^habasin,  Steffene, 
b.  i.  8.  399— SdbAbaait,  Hojf.  b.  ii.  t.  257— Chabaaie  Lenx, 

.  b.  i.  t.  468.^ — Bbomboedrisciier  Cubudt^  Okem,  b.  i.  $.  $40'-^ 
Cbabann^  Haus.  Handb.  b.  ii.  s.  584. — Chabaaiey  AiUmt 
p.2Xa 

External  Characters. 

Its  colour  is  greyish-M^ite,  approaching  to  yellowish* 
white. 

It  seldom  occurs  massive;  almost  always  crystallized. 
Its  primitive  figure  is  a  rhomboid  of  9S^  SG,  and  86<>  24^, 
represented  in  fig.  81.  PI.  4.  The  following  are  the  roost 
frequent  secondary  forms : 

1.  Truncated  cm  the  six  obtuse  lateral  edges. 

S.  Truncated  on  the  six  obti^se  lateral  edges,  and  on 

th^  six  obtuse  angles,  fig,  8S.  PL  4.  f  • 
S.  In  which  each  of  the  original  planca  of  the  rhombcnd 

is  divided  into  two,  fig.  8S.  PL  4.  |. 
The  crystals  are  small,  middle-sized,  and  very  small,  and 
superimposed  and  resting  on  each  other. 

The 

*  The  name  Ciabant^  is  from  Chabasion,  a  stone  described  by  Orpheus 
te  hia  poema,  but  unknown  to  ua  at  preaent. 
f  Chabaaie  tri-rhomboidal,  Haiiy. 
i  Chabaaie  di«joint6,  Hauy. 
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The  lateral  planes  of  the  crystals  are  streaked  in  a  pecu- 
liar manner :  the  streaks  &hooi  from  the  shorter  diagonal, 
(the  dividing  etlge  of  the  plane),  and  run  parallel  witli  the 
two  adjoining  kteraJ  edges  of  ihe  rhomb*  The  irnncalnig 
planes  are  snicx)th* 

Externally  the  crystals  are  fiplendent ;  internally  gUsten- 
il^^  and  the  lustre  is  vitreous. 

The  cleavage  is  three-fold>  in  the  direction  of  die  planes 
of  the  rhomlxnd. 

The  fracture  is  imperfect  conchotdal,  and  also  small* 
grained  uneven. 

The  fragments  are  indetenninate  angular* 

It  is  translucent  i  the  crystals  sometimes  pass  into  »!mi« 
transparent. 

It  is  as  hard  as  fluor-spar,  and  somedmes  even  harder, 
but  never  so  hard  as  apatite* 

It  is  easily  frangible. 

Specific  gra\ityj  ^.717^  Hanf^.-^%Xi^  %\^  Mohs, 


Chemical  Character. 


I 


Before  the  blowpijje  it  melts  easily  into  a  spongy  wliiie 

enaiuel 

Camiihent  Parts. 

Ctuibotdie  of  the  Faroe  Lslondi, 

Silica,            -             -  43,SS 

Alumina,          -          -  g2.66 

Lime,             -               -  3.34 

Natron,  with  Potash^  *         9.34 

Water,             .            ,  91.00 


9967 


Vmiquelm^  Annal.  de  Mu& 
dUist.  Nat,  t.  ix.  p.  3Sa 

GtognofHc 
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Geognostic  SUiuUion. 

It  occurs  principally  in  secondary  trap  nx^ks ;  most  fre- 
quently in  cavities  of  amygdaloid,  where  it  ia  often  as- 
sodated  with  agate,  calcareous-spar,  zeolite,  and  green- 
earth.  It  is  said  also  to  occur  in  a  clayey  rock,  which  con- 
tains mica  and  garnet,  and  in  small  veins  in  a  rock  oompo^ 
sed  of  hornblende  and  felspar :  but  we  are  ignorant  of  the 
class  to  which  these  rocks  belong. 

Geographic  SituiUion. 

Europe.^^The  vesicular  cavities  of  the  trap-rocks  of 
Mull  and  Skye  afford  crystals  of  chabasite :  it  occurs  in  si- 
milar rocks  in  the  north  of  Ireland ;  and  beautiful  speci- 
mens are  found  in  the  amygdaloid  of  Iceland  and  of  the  Fa- 
roe Islands.  The  agate-balls  imbedded  in  the  amygdaloid 
of  Oberstein  on  the  Rhine,  sometimes  contain  beautiful 
crystals  of  this  mineral ;  and  the  clayey,  and  felspar  and 
hornblende  rocks  already  mentioned,  which  occur  in  the 
Sdser  Alp  in  the  Tyrol,  afford  fine  crystals  of  chalxudte* 
It  is  said  to  occur  in  the  basalt  of  Saxony. 

Africa. — ^It  occurs  in  the  trap-rocks  of  the  Isle  of  Bour- 
bon. 

America.'^In  secondary  trap  rocks  in  North  Green^ 
land. 

Observations. 

1.  The  principal  characters  of  this  species  are  crystalli- 
zation, streaking,  kind  of  lustre,  fracture,  hardness,  and 
weight. 

5i.  It  was  formerly  united  with  analcime,  to  which  it  is  s» 
very  nearly  allied,  that  it  required  the  sagacity  of  Haiij 
and  Werner  to  establish  the  marks  of  diiSerence  between 

them. 
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diem.    It  ti  distinguished  from  AnahAme  by  its  cryBtallizJi. 
tions,  and  streaking. 

3,  In  form  it  is  nearly  allied  both  to  Calcareous-spar  and 
Axinite:  it  is  t^stinguished  from  Cakareoui^par  by  in 
form,  fmeture^  and  its  rcmainiiig  unaltered  in  acids ;  anil 
its  inferior  hardness  at  once  distinguishes  it  trona  AxmUe, 


4,  Pyramidal  Zeolite,  or  Cross- Stone. 

Pyramidischer  Schaum  Spath,  Moha. 

Kreutstein,  Wefiwr. 

Harniotome,  Ilauy. 

Hyacinth  blanche  cruciforme,  RorH/^  deLtde^  t.  iii  p*  SS^* — Staa- 
rolitej  Kirw,  vol.  i,  p.  582.  /rf.  Estner^  b.  iL  a.  ^)/^.  Id,  £mm* 
b»  i.  s.  209'^ — Ercinitej  Nap.  p,  ^23^, — AndreoHtlte,  Lanu  L  it- 
p.  SSD'-^Harmotome,  //«%,  t.  iii.  p.  191^ — l*ierre  criicitartB^ 
Bfoeh,  t,  i.  p.  31 1 . — Kreiitzslein,  BmutSi  b.  ii.  b-  4.^-  I4~  jLW- 
b.  i.  a,  90.  Id.  Suck  ir  th.  s.  418.  Id.  EerL  s.  £48*  Id.  Mokj 
b,  i.  f.  SBH^  Id*  Hah*  s^  f  4. — Harmotun^e,  Lticas,  p.  75. 
Kreutzstein^  LeonhardjTaheh  h,  I7. — -Hannotomej  Bnmg*t*r 
p.  3^5.  /*/-  Brardy  p*  1 7S»  Z^/.  //at^J.  s,  9^- — ^^Kjeulzsiei% 
JTiirjI.  Tabel.  ».  30— Staurolite,  ^lm/,  vol.  i.  p,  251. — Hiain<>* 
toni*?,  Httuift  TabL  p*  51. — Kreutzstein^  Sieffmjif  b*  i*  ». 
Id.  Hoff.  h.  I  s.  261.  M  LewL,  b.  i.  s.  47L  Id,  OJt«r, 
a.  348, — Harmotonij  IIam\  Handb*  b.  ii.  b.  557,^^Harmot<im^ 
Aikhi,  p,  S08. 


External  Characters, 

1 1.^5  most  frequent  colour  is  greyish- white,  seldom  velloi^ 

ish  and  reddijsh  while  :  the  greyiah-white  passes  into  emoke- 

grey  ;  and  the  ydloi^isb*wliile  into  crcam-yeUow,  brick-Fc4 

and  tiesli-red« 


M 
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It  oocim  Terjr  rardy  maanye;  most  finequently  erysUlli- 
zed. 

Ite  prioBQAtive  fom  is  a  double  four-mded  pjmnnid  vS 
IJII^' £8^9  and  86«  86^.  The  following  are  the  principal  •&. 
CQpdary  ferms  whidi  have  been  observed  ; 

1.  Broad,  seldom  equilateral,   rectangular  four-«ided 
prism,  rather  acutely  acuminated  on  the  extremi- 
ties with  four  planes,  which  are  set  on  the  lateral 
edges,  fig.  84.  PI.  4.  •. 
9.  The  preceding  figure,  in  which  the  edges  formed 
by  the  meeting  of  the  acuminating  planes  that  rest 
on  the  broader  lateral  planes  are  truncated,  fig.  86. 
PI.  4.  -f.      When  these  acuminating  planes   be- 
come so  large  that  the  original  acuminating  planes 
almost  disappear,  then  the  prism  appears  bevelled 
on  the   terminal  planes.     Very  rarely  No.  1.  be- 
comes very  low,  when  a  figure  resembling  the 
rhomboidal  dodecahedron  is  formed. 
S.  Twin-crystal,  which  is  formed  by  two  crystals  of 
No.  1.  intersecting  each  other,  in  such  a  manner 
that  a  common  axis  and  acumination  b  formed^ 
and  the  broader  lateral  planes  make  four  re-enter- 
ing right  angles,  fig.  86.  PI.  4.  J. 
The  crystals  are  small,  middle-sized,  and  very  small,  and 
are  singly  superimposed. 

The  surface  of  the  smaller  lateral  planes  is  double  plu*- 
mosely  streaked,  the  broader  lateral  planes  trans>'er8ely 
streaked,  and  the  acuminating  planes  streaked  parallel  with 
tbe  smaller  lateral  planes. 

Internally 

*  Uannotoixie  dodecaedre,  Haiijr. 
t  Hannotome  partiel,  Uaiiy. 
$.  Htnnotoroe  crudfbnnei  Haiiy. 
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IntcmaUy  it  is  glisteaing,  and  the  lusti^  is  tiitemi«<fiiti 
between  vitreous  and  pearly. 

It  has  a  cleava^,  in  which  the  foEa  arc  in  three  di 
tions,  two  of  them  oblique^  and  one  parallel  with  the  axil 

The  fr^ture  ia  small  and  perfect  oonchoidal,  passing  in- 
to uneven. 

It  breaks  into  indeterminate  angular  and  pretty 
#dged  fragments. 

It  is  translucent,  fiOTnetimes  passing  into  seim Irani 
rent. 

It  is  harder  than  fluor-spar,  but  isofter  than  apatite. 

It  is  easHy  frangi}>le. 

SiJecific  gravity,  ^.333,  Han^.—%%  2.4,  MuHm. 

Chemkiil  CkaTociers, 

Before  the  blowpipe  it  exhibits  a  greenish-yellow  pho 
phorescence,  and  then  melts  with  intumescence  into  a  c*** 
lourless  glass. 


GmstUucnt  Parts. 

1 

Silica, 

47.5 

44  to  47 

49 

AJunitna, 

19.5 

20  to  IS 

16 

Barytes, 

16.0 

25  to  20 

18    j 

Water, 

13.5 

10  to  16 

15    1 

Iron, 

4 

1 

96.5 

KM)    99 

98    - 

Wcstrumb. 

Klap.BiSi 

b. 

ii.  s.fl3. 

Gc(^nmtk  and  GeagrapMc  Situations, 

It  has  been  hitherto  found  only  in  mineral  veins  wid  I 
!  bttUs.     At  Aiidreasberg  in  the  IIarti>  tt  oceurii  id 
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y^ems  that  traverse  clay^-slate  and  greywacke  rocks,  along 
^th  quartz,  calcareous-spar,  galena,  or  lead-glance,  copper- 
pyrites,  ircHV-pyrites,  and  grey  copper-ore ;  and  of  all  the 
xaaterials  of  the  veins,  it  is  the  uppermost  The  mining 
district  of  Kongsberg  in  Norway,  which  is  situated  in  pri- 
mitive strata  of  mica-slate  and  hornblende-slate,  is  traver- 
sed by  numerous  metalliferous  veins,  contidning  native  ^I- 
ver,  ores  of  silver,  lead,  zinc,  arsenic,  and  iron,  and  vein- 
stones of  calcareous-spar,  heavy-spar,  common  quartz,  and 
rock-crystal,  and  sometimes  of  adularia,  zeolite^  axinite^ 
chlcmte,  mountain-cork,  fluor-spar,  schorl,  brown-spar,  and 
crosS'Skme.  Strontian  in  Argyleshire  is  the  only  other 
place  where  it  has  been  observed  in  veins ;  and  there  it  oc- 
curs in  galena  veins  that  traverse  gneiss.  At  Oberst^  it 
occurs  in  single  crystals,  along  with  chabasite,  in  agate 
balls,  in  trap  rocks,  and  in  a  similar  idtuation  near  the  vil- 
lage of  Old  Eilpatrick  in  this  country  * 


$.  Di-prismatic  2^olite,  or  Laumonite  f . 

IM-prismatischer  Schaum  Spath,  Mch9. 

Lomonit,  Werner. 

Zeoliihe  efflorescente^  Hmy,  t  iv.  p.  p.  410.— -Lomonit^  Haus, 
8.  9S.  Id,  Karsien,  TabeL  s.  S2. — Laumonite,  Haiiy,  Tabl. 
p.  49.   /d  Lucas,  t  ii.  p.  188.    Id.  Steffms,  b.  i.  s.  409.    Jd. 

*  Dr  Thomas  Brown  of  Gla^ow; 

t  This  mineral  is  named  Lavmtmitt^  in  compliment  to  GOlel  Laumost. 
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ffoff.  h.  lu  s.  ^07*  Id*  LenZf  k  L  s.  470, — Spathiger  Latuno- 

Ejttemal  Charatien* 

Its  colours  are  yelloirish- white,  snow-white,  aiid  grejisJi* 
vhite. 

It  occurs  m  masslre  forms^  which  are  arranged  in  kige 
tnd  coarse  granular  distinct  concretions  ;  also  crysialliied. 

The  primitive  figure  is  a  double  prism,  the  one  \*^rtical, 
tnd  the  other  horizontal.  The  obtuse  angle  of  the  Teni- 
cal  pri^m  is  98^5  of  the  horizontal  prism  1S1°  34'.  It  may 
be  described  as  an  oblique  four-sided  prismj  bevelled  on 
the  extremities;  the  bevelling  planes  set  on  the  obtuser 
lateral  edges.  This  jmsm  has  its  lateral  edge^  sometiiii^s 
rounded  off,  so  tliat  tlie  crystals  become  reed-like* 

The  crystals  are  small^  superimposed,  and  form  druses. 

Intenially  it  is  sometimes  shining,  sometimes  gUsteiiing^ 
ind  the  lustre  is  pearly. 

The  cleavage  is  double ;  and  the  folia  are  delicately  lon- 
gitudinally streaked. 

The  fragments  are  indetermhiately  angular  and  Hunt- 
edged* 

When  in  a  fresh  state  it  is  transpfuent,  but  on  exposure 
to  the  atmospherCj  it  very  soon  becomes  opaque. 

When  fresh,  it  is  rather  harder  than  fluor*spar ;  but  on 
expomire  to  the  atmosphere,  it  Goon  becomea  io  woh  as  t# 
yield  to  the  mere  pressure  of  the  finger* 

It  is  unconunonly  easily  frangible. 

Specific  gra^ity^  S.^4,  Bournrnt, — 33,  S.4,  Moht. 


Chank 
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Chemical  Character  a. 

It  fbrms  a  jelly  with  adds.  According  to  Vogel,  it  dis« 
acdves  with  effervescence  in  cold  muiiatic  and  nitric  acids^ 
and  the  solution  immediately  forms  a  transparent  jelly :  it 
disscdves  in  sulphuric  acid  slightly  heated^  and  forms  with 
it  a  white-coloured  qpaque  jelly.  Before  the  Uowpipe  it 
intumesces,  and  b  changed  into  a  pearly  shinkig  compact 


Constituent  Parts. 

Silka, 

49.0 

Alumina, 

9Ji.O 

Lime, 

9.0 

Water, 

17.6 

Carbonic  Add, 

2.6 

100  Vogd. 

Geognostic  and  Geographic  SUualions. 

Europe. — This  mineral  was  first  found,  in  the  year  1786,. 
in  the  lead-mines  of  Huelgoet  in  Brittanny,  by  M.  Gillet 
Laumont,  a  distinguished  French  mineralogist.  Since  that 
period,  it  has  been  discovered  in  other  parts  of  the  world. 
It  is  found  in  secondary  trap,  along  with  analcime,  needle- 
zeohte,  and  cross-stone,  near  the  village  of  Old  Kilpatrick 
in  Dunbartonshire,  and  in  Renfrewshire;  in  a  amilar  rock  in 
the  counties  of  Fife  and  Perth ;  and  in  the  island  of  Sky. 
At  Portrush  in  Ireland,  it  is  an  inmate  of  trap-rocks,  along 
with  crystals  of  foliated  zeolite  and  analcime ;  and  in  amyg- 
daloid in  the  Faroe  Islands.  It  has  been  brought  from 
Dupapiatra,  near  Zalathna  in  Transylvania ;  and  it  is  con- 
tained in  the  amygdaloid  of  the  Vicentine ;  it  likewise  ac- 
companies the  beautiful  apatite  of  St  (Jotliard. 


^skslS,  ZKDUT&         [ci^L  mjkxswi  ms. 


Jjna.     It  is  <«id  to  oecar  in  Climm*  afcig,  with 
JmmeeL^^ia  ffeautaut  tmot  Nuwhaiun  at  C 
salt. 

1.  TuH  mmaal  <twintpgratEa  si-cennnr  on 
the  atmoflpherey  tfast  if  we  wish  to  ptULinL  our 
xnmitered,  they  miut  be  kept  in  wriLrinwrf  gias  nuadk  or 
their  surface  mutf  be  oorered  with  gam  or  vsmish ;  lod  it 
mmid  that  they  will  not  djaint^iateif  imrnwifd  in<£gtilled 


3.  The  most  complete  and  Mtxa^vrtiHy  account  of  this 
mineral  hitherto  puMinhefL  is  that  of  Coimt  de  Boumon,  in 
tfie  first  volume  of  the  3<enioiis  of  the  Geological  Sooety. 


6.  Prismatic  Zeolite  or  IVIesotype  *. 

PriiffnatiHcher  Schaum  Spath,  JfbAj. 

Mesotjpe,  Hai^. 

This  upecieH  is  divided  into  three  subqpedes,  viz.  Fi- 
brous Zeolite^  Natrolite,  and  Mealy  ZeiJite. 

First  SubepecUs. 

Fibrous  Zeolite, 

Fasriger  Zeolit,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Acicukr 
at  Needle  Zeohte,  and  Common  Fibrous  Zeolite. 

Ftrd 


•  Mmij^tt  ftrom  the  Greek  word*  /i*io-«i  and  tv«^,  bectuse  its  primi- 
tit  Ipn  li  Inttrtnediate  between  thoee  of  two  other  species  of  this  fcfl^ 
^MMMtmiSiUMte. 


tftD.  S.  »rA&.]    6.  FBI8MATIC  ZEOLITE  OE  MESOTYPK.    .  'uGO 
[Subtp.  1.  FibrouM  Z9oUU,^l9t  Kind,  Adcular  or  Needle  2koliiC» 


First  Kind. 

Acicular  or  Needle  Zeolite. 

Nadelzeolith,  Werner. 

"hbMlype,  Hautf,  t  iii.  p.  151. — Prismatischer  Zeolitli^  Karst, 
TabeL  8.  SO. — Prismatischer  Mesotyp,  Sieffens,  h.  i.  8.  388.-— 
•  Naddieolith^  Hoff.  b.  iL  s.  235. — ^PHsmatisher  Zeolith^  Lenz, 
b.  i.  8. 455. — Sauliger  Mesotyp,  Oken,  b.  i.  8.  S5% — ^Mesotjrpe, 
formes  determinables,  Hauy,  TabL  p.  48. — Glasartiger  Z«o- 
lith^  Ham.  b.  ii.  s.  564. — Nadelstein,  AUdn,  p.  212. 

External  Characters. 

Its  colours  are  greyish  or  yellowish  white,  and  frequents 
ly  reddiah-white. 

It  occurs  massive,  and  in  distinct  concretions ;  these  lare 
prismatic  and  granular ;  the  prismatic  are  thin,  sometimes 
pasfflng  into  fibrous,  straight,  and  scojHfonn ;  the  granular 
include  the  prismatic,  and  are  large  and  coarse.  It  also  oc- 
curs crystallized.  The  jHimitive  figure  is  a  prism  of  91® 
85',  and  the  following  are  the  secondary  figures : 

1.  Acicular  rectangular  four-sided  prism,  <very  flatly 
acuminated  with  four  planes,  which  are  set  oh  the 
lateral  planes,  fig.  78.  PI.  4.  ♦. 
%  Sometimes  two  of  the  acuminating  planes  disappear, 
when  there  is  formed  an  acute  bevelment,  which  is 
set  on  somewhat  obliquely. 
3.  The  prism  is  sometimes  truncated  on  the  edges,  as 

in  fig.  74.  PL  4.  f. 
Vol.  I.  A  a  The 

*  Meiotype  pynunid^  Uaiij. 
<f  Mctotjpe  diocUedre  of  Haiir. 
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The    crystals    are  sometiines  scopifunnly  aggregatcdi 
Aometimes  promigcuoiialy  aggregEted 

The   lateral   planes  of  the   ctystah  are  tongitudiiiailj 
streaked,  but  tlie  acuuuBating  planes  are  micidth. 

Externally  the  crystalg  are  fihiiu»g|  passing  into  splea 
dent 

Internally  it  h  glistening^  and  the  lystfe  ts  vitreotiSp  m^ 
dining  to  jjeariy. 

The  cleavage  is  twofold,  in  the  direction  of  tbt  Isteral 
planes  of  the  prism. 

The  fracture  is  small  and  fine-grained  uneven* 

It  breaks  into  splintery  and  wedge-aliaped  fragments. 

It  i^  translucent;   tlie  cryf^tals  are  semi  transparent  and 
transparent ;  and  It  rei'racta  double* 

It  is  as  hard  as  apatite,  but  not  so  hard  m  fA 
jlfaA,t.^Scmtthes  caleareous-spar,  but  not  ftoor-spar,  Mt 

It  is  brittle. 

Specific  gravity,  2.179,  S.198,  g,S70,  HoJpnafm^^%fi^ 

Chtmt^  Characieri. 

It  intumeaces  before  tlie  blowpipe,  and  forms  j 
acids, 

Phymcoi  Cfmraciet^, 

It  becomes  electric  by  heating,  and  it^  tains  tJiis  pmpert' 
flome  time  alter  it  has  cooled.     The  free  extremity  of 
crystal,  with  tlie  acuniination,  shews  positive,  and  the  ai 

tached  end  n<>gaUve  eiectiicity; — iium^. 


taJM 


^ 

a^^ 


Comttiu 
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Constituent  Parts. 

Silica, 

. 

50.24 

50 

Alumina, 

. 

29.30 

SO 

Lime, 

- 

9.46 

'  8 

Water, 

- 

10.00 

.        22 

99.00 

100 

Vauqudmy  Jour,  des 

PeUefier,Uem.d9 

Mines,  N.  44. 

p.  67a 

Chimie,  Paris, 

1798,  ti.  p.  41. 

Geognostic  and  Oeographic  SUuations. 

Europe.'^It  occurs  in  aeoondary  trap  rocks,  as  in  basalt, 
greenstone,  and  amygdaloid.  In  this  country  it  occurs 
near  the  Tillage  of  Old  Kilpotrick,  Dunbartonsliirei  also  in 
Ayrshire  and  Perthshire,  and  always  in  trap-rocks.  It 
is  found  in  secondary  trap-rocks  in  the  island  of  Iceland, 
and  in  the  Faroe  Islands ;  also  in  the  rocks  of  the  Puy  dc 
Marman  in.Auvergne ;  and  in  the  Tyrol. 

America, — It  occurs  in  secondary  trap-rocks  in  the 
Idand  of  Disco,  in  West  Greenland,  and  in  greenstone 
rocks  in  the  United  States. 

Observations. 

1.  It  is  distinguished  from  Radiaied  Zeolite  by  its  cry- 
stallissafion,  vitreous  lustre,  prismatic  distinct  concretions, 
greater  transparency,  hardness,  and  brittleness :  it  is  distin- 
guished from  Common  Fibrous  Zeolite  by  its  more  frequent 
and  distinct  crystalliza^ons,  its  higher  and  more  viUtwus 
lustre,  its  prismatic  disdnct  ooncredons,  greater  traas^Mron- 
CY,  hardness,  and  brittleness. 

A  a  £  SmMd 


STK 


aiof.  E*  zsoLi  r& 


[^t.  1.  ^Awrnt  m 


Second  JTifwt 

Common  Fibrous  Zeolite. 

Gemeiner  Fascr  ZeolitJi,  IVenier. 

FaserzeoHth,  Karslen,  Tabel.  9. 30, — Fiisiiger  ^tesotyp*  5^*g 
b.  i,  ^  S87.— Gemeiner  Faserz eolith,  Ho^f  b,  ii,  a.  233.-^ 
Faariger  Z eolith,  Lenz^  b.  i*  ».  4-54.^ — Fnirigct  Mcaotyp,  GI<Hr 
k  I.  s.  352, — ^Fainger  Zeolite  Ham*  b,  ii.  s.  567. 

E^i^tfiai  Cftaraciers* 

Its  colours  are  generally  snow- whiter  grej4sE-wlute^  cf 
yellowish- white,  ^klom  reddishr-wlHte :  from  reddiah- white 
H  jmsaes  into  flesh -red,  and  into  a  colour  iniemiediate  b^ 
tween  flesh^rcd  and  brick-red ;  and  fl*otn  yellowish-wjiito 
into  a  colour  intennerliate  !>elween  yellowish-grey  ami 
ochre-yellow,  and  into  pale  yellowish-bro^'n. 

It  occurs  tTta^>ive,  in  bhrnt-angular  piere%  in  balls*  and 
small  reoiform,  and  tliese  forma  are  composed  of  distinct 
concretions,  which  are  fibrous  and  granular.  The  fibnjur 
concretions  are  thin^  straight,  i^copiform,  and  stellular  ;  dif 
granular,  which  include  the  fibrous  are  large  and  cxmnt 
longinh  or  angulo-granular,  and  are  very  much  groira  togi- 
ther. 

It  alK>  occurs  in  cajiillary  cr)'stal5* 

The  external  surlace  of  the  renifarm  varieties  is  rougli 
mn]  dull. 

Internally  it  is  strongly  gUimncriog»  pi^anig  into  j 
i£ig,  and  the  fustre  b  pearly. 

It  breaks  into  splintery  or  wedge-shaped  fragments. 

It  is  faintly  ti'anslucent. 

Its  liardnesi  is  the  stune  ai  ae^e  2colitCv 
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It  is  rather  brittle. 

It  is  eaaly  frangible. 
.     Specific  gravity  2.168  to  «.197,  Hoffmann. 

Its  geognostic  and  geographic  situations  are  the  same 
urith  needle  zeolite. 

Chemical  Characters, 

It  intumesces  before  the  blowpipe,  and  forms  a  jelly  with 
4Mads. 


Constituent  Parts. 

Silica,        .        49. 

54.46 

Alumina,            27. 

19.70 

.Lime, 

1.61 

Soda,        -         17. 

15.09 

Water,        -         9.5 

9.83 

102.5 

100.68 

Smithson,  Phil.  Trans.          GeMen  in  ScTiweigger's 

1811,  p.  171. 

Journal,  viii.  855. 

ObservdHons. 

1.  It  is  distinguished  from  the  other  kind  by  its  inferior 
lustre,  fibrous  concretions,  low  degree  of  translucency ;  and 
to  these  we  may  add  its  almost  total  want  of  regular  crystal- 
lizations. 

2.  It  is  distinguished  from  Caksinter,  with  which  it  has 
been  confounded,  by  its  distinct  concretions,  inferior  weight, 
and  its  not  effervescing  with  acids. 

Second 
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Second  Subspecies. 

Natrolite. 

Natrolith,  Werner. 

Natrolith^  Reuss,  b.  iv.  8. 153.  Id.  Mohs,  b.  L  8. 364.  ItL  Bnmg. 
tip.  370.  Id.  Brard,  p.  415.  Id.  Haus.  s.  96.  Id.  Leo^ 
hard,  Tabel.  s.  15.  Id.  Karst.  Tabel.  s.  36.  Id.  Hau^,  TabL 
p.  64.  Id.  Steffensy  b.  i. «.  412.  Id.  Hojf.  b.  \L  8. 273.  Id.  Lenz, 
h.  ii.  8. 945.  Id.  Oken,  b.  i.  6.  35Q.  Id.  Haus.  b.  ii  8.  570.  II 
AUdn,  p.  212. 

External  Characters. 

Its  colour  is  intermediate  between  cream-jeQow  and 
ochre-yellow,  sometuqes  approaching  to  pale  yellowisb- 
trown,  or  yellowish-white.  The  colours  are  generally  ar- 
ranged in  narrow  striped  delineations,  which  are  paralld 
with  the  renifonn  external  shape. 

It  occurs  massive,  in  plates,  and  reniform ;  also  in  di- 
stinct concretions,  which  are  fibrous,  granular,  and  lamet 
lar;  the  fibrous  are  straight,  and  scopiform  or  stellular; 
these  are  collected  into  large  and  coarse  granular,  and  both 
are  intersected  by  curved  lamellar  concretions. 

The  surface  of  tlie  concretions  is  streaked. 

It  is  seldom  regularly  crystallized,  and  the  crystals  are 
only  acicular  and  capillary. 

Internally  it  is  glistening,  passing  into  glinunering,  and 
Cbe  lustre  is  pearly. 

The  fracture  is  not  visible. 

It  breaks  in  indeterminate  angular,  and  wedge-shaped 


Xi  18  translucent  on  the  edges. 

Ijtto  the  same  degree  of  hardness  as  needle  zeolite. 

It 
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[Suhtp.  2.  Natrolitt, 

It  is  eaaly  frangible. 

Specific  gravity  2.^00,  Klaproth. 

Chemical  Characters. 

Before  the  blowpipe  it  becgiQes  first  black,  then  red,  ia* 
tnmesces,  and  melts  into  a  white  compact  glass. 


Constituent  Parts, 

Silica,           -            -        iS.OO 

Alumina,            -              S4.^ 

Natron,            -                16.50 

Oxide  of  Iron,         -            1.75 

Water,                -                9.00 

9950 

jflaprothy  Beit  b.  v. 

s.  44. 

Seognoitk  and  G§ogrf^phic  Siimtiffnfi, 

It  occurs  in  small  cotemporaneous  veins  in  clinkstone 
porphyry,  in  the  hiUs  of  Hohentwiel,  3taufren,  Hohenknu 
hen,  and  Magdeberg  in  Wurtemberg ;  and  at  Aussig  in 
B<^emia.  In  Scotlai^d,  in  the  trap-tuff  hill  named  the 
Bin,  behind  Bumtidand,  and  in  the  trap^rocks  of  the 
islands  of  Mull  and  Canna. 

OisetvaHons. 

1.  The  colour,  and  in  particular  t^ie  circular  colour-deli- 
neation, the  reniform  extemaj  shape,  and  the  distinct  con- 
creUons,  arc  thje  principal  characters  of  this  subspecies.  It 
is  distinguished  from  Fibrous  ^edite^  with  which  it  Iw 
been  confounded,  by  its  coloiu*,  and  distinct  concretions, 

8.  It 
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2.  It  was  first  analysed  by  Klaproth,  who  gave  it  its 
name  on  account  of  the  great  quantity  of  Natron  or  miiM- 
ral  alkali  which  it  contains. 


Third  Siibspeciea. 

Mealy  Zeolite. 

MehlzeoEth,  Werner, 

Id,  WkL  p.  361.— Zeolite,  Kirw.  vol.  i.  p.  278.— Mehl  Zeolitii, 
Esiner,  b.  ii.  8.  481.  Id,  Emm.  b.  i.  8. 199. — ^Zeolite  oompatta 
terrea.  Nap.  p.  235. — La  Zeolite  farineuse.  Brock,  t.  i.  p.  298^ 
Mehl  Zeolith,  Rous,  b.  ii.  s.  405.  Id.  Mohs,  b.  i.  8.  370w— 
Erdiger  Zeolith,  Haus.  s.  96.  Id.  Leonkard,  TabeL  8.  I6.— 
Mehl  Zeolite^  Karsten,  Tabel.  s.  30. — ^Mesotype  altera  aspect 
terreux,  Haiiif,  Tabl.  p.  48. — Mehliger  Mesotype^  Sieffinu, 
b.  L  8. 391.— Mehl  Zeolith,  Hoff.  b.  iL  8.  232.  Id.  Lenz,  b.  I 
B.  451, — ^Mehlriger  Mesotype,  Oken,  b.  i.  8.  352. — Mehliger 
Zeohth,  Haus,  b.  iL  8.  568. — Pulverulent  Mesotype^  AUan, 
p.  212. 

External  Characters. 

Its  colours  are  yellowish-white,  greyish-white,  and  redr 
dish-white ;  the  latter  sometimes  passes  to  pale  flesh-red, 
and  even  approaches  to  brick-red. 

It  occurs  massive,  reniform,  coralloidal,  and  sometimes  it 
forms  a  crust  over  the  other  subspecies  of  zeolite. 

It  b  sometimes  disposed  in  dehcate  fibrous  concretions. 

Internally  it  is  dull,  or  very  feebly  glimmering. 

The  fracture  is  coarse  earthy. 
'  The  fragments  are  indeterminate  angular,  and  Uunt- 
deed. 

It «  opaque. 

The 
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[Smbtp.  Sb  JIf eo/y  Zeolite, 

The  mass  is  very  sofl,  but  the  individual  parts  as  hard 
as  fibrous  zeolite. 

It  is  rather  sectile. 

It  is  uncommonly  ea^ly  frangible. 

It  does  not  adhere  to  the  tongue. 

It  feels  rough  and  meagre ;  and  when  we  draw  our  fin- 
ger acro^  it,  it  emits  a  grating  sound. 

It  is  sometimes  so  light  as  nearly  to  smuk  in  water. 

Chemical  Characters. 

It  intumesces  before  the  blowpipe^  and  forms  a  jelly  with 
adds. 

Constituent  Parts. 
Silica,         -  -  60.0 

Alumina,  -  15.6 

Lime,  -  .  8.0 

Oxide  of  Iron,  -  1.8 

Loss,  by  exposure  to  heat,  11.6 

97 
Hisinger^s  Af  handlingar  i  Fysik,  &c.  th.  9. 

Geognostic  Situation. 

It  occurs  in  similar  repositories  with  the  other  sub- 
species. 

Geographic  Situation. 

It  is  found  near  Tantallon  Castle  in  East  Lothian,  i^ 
.the  islands  of  Sky,  Mull,  and  Canna,  also  in  the  Faroe 
^islands,  Iceland,  and  Sweden. 

7.  PriematoidiJ 


ins  «EV.  8u  tmmm.        [cl.  1.  kamtut  mos, 

7«  Prismatoidal  Zeolite  or  StiBMe  *• 

Prigmatiwdegchcr  ScJiaumflpath^  llokg. 

Sdlbite,  JToi^. 

This  Species  is  divided  iiito  two  Subspecies  V^  ?<M^ 
ted  Zeaiite^  and  Badi<tffl  Zeolite. 

/*tr^  Subspedu. 

Foliated  Zeolite. 

Blatter-Zeolith,  Werner. 

Oemeiner  Zeolith^  Wld.  p.  S6S. — ZeolltJi^  Kirw.  vol.  i.  p.  «7S.— 
Bliittriger  Zeolith^  Emm.  b.  i.  s.  204. — ^Zeolite  communiv 

"*  •JVflp.  p.  228. — Zeolite  nacree^  Lam.  t  ii.  p,  305. — Zeolite  1*- 
melleuse.  Brock,  t  i.  p.  302 — Stilbite^  flmiy,  t  iii.  p.  l6l.— 
Blattriger  Zeolith,  Mohs,  b.  i.  s.  874- — Stilbite>  Brong.  t  u 
p.  375.-— Stilbity  Hau$.  %.  96.~Blaltn9er  Zeplith,  Lamhard, 
Tabel.  s.  Ifi—Stilbit,  Karsten,  Tabcl.  s.  30.— StQbit,  5^oi^ 
b.  i.  8.  393.— Blatterzeolith,  Hoff.  b.  ii.  8.  240.— Stilbit,  Lensf, 
h.  i.  6.  465.  Id.  Oken,  b.  i.  353.— Blattricher  Stilbite,  Ham. 
b.  iL  8.  573.-— Stilbite,^iA:m,  p.  209. 

JExUmdl  Characters. 
Its  colours  are  yellowish  and  greyish  white,  seldom  mill^ 
snow,  and  reddish  white ;  from  reddish-white  it  passes  into 
flesh-red  and  brick-red,  even  into  biood-red.    It  occurs  also 
yellowish-grey  and  pinchbeck-brown. 

It  occurs  massive,  disseminated,  globular,  in  amygda- 
loidal-shaped  pieces ;  also  in  distinct  concretions,  which  are 
large,  coarse,  and  small  angulo-granular ;  seldom  thin  and 

cuned 


*  Stilhitef  fh)in  Uie  Greek  word  rrixfisf,  on  accouns  of  its  ihiidDg  Iiistre< 
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curved  lamellar  ^,  which  are  again  coUectod  into  granular. 
It  18  frequently  erystallised.  The  pnmitive  figure  is  a 
prism  of  99^  ^^'y  of  which  the  f<^wing  secondary  (omm 
4xxjur : 

1.  Low,  oblique,  sometimes  rather  broad,  four-sided 
V     prism. 
a.  Truncated  on  the  acute  lateral  edges. 
h.  Also  truncated  on  the  angles  of  the  obtuse  late* 

ral  edges  f.     Fig.  76.  PI.  4. 
€.  Truncated  on  all  the  angles  J.     Fig.  77.  PI.  4. 
When  the  tmncating  planes  of  the  acutcr  late- 
ral edges  increase,  there  is  formed  a 
S.  Low  equiangular  six-sided  prism,  which  is 
a.  Perfect. 
6.  Slightly  truncated  on  all  tlie  an^es. 

3.  Sometimes  all  the  edges  of  the  four-sided  prism  tpir 

truncated,  and  then  an 

4.  Eight-sided  prism  is  formed. 

The  crystals  are  middle-sized,  small,  and  very  small 

The  lateral  planes  of  the  prisms  are  transversely  streakw 
ed,  the  terminal  planes  are  smooth. 

The  planes  are  sometimes  shining,  sometimes  splendent^ 
and  the  lustre  is  vitreous. 

Internally  it  alternates  from  shining  to  splendent,  and 
the  lustre  is  pearly  :  the  pinchbeck-brown  has  a  semi-me^ 
tallic  lustce. 

The  cleavage  is  single,  perfect,  and  slightly  curved ;  in  the 
four-sided  prism  is  parallel  with  the  terminal  planes,  and  is 
parallel  with  corresponding  planes  in  the  other  crystalliza- 
tions. 

The 
-  —  I  I     » ■* 

*  The  Uunellar  varktict  nsembk  ttnUglK  tameUar  besvy^fpcc; 

-f  StUbite  aoamorphique,  Hauj. 

t  Stilbite  9ctoclaodecimale|  HaUy. 
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^  The  fracture  is  conchoidal. 

The  fragnieuts  are  indeterminate  angular  and  Uuat- 
^dged,  and  sometimes  tabular. 

The  massive  varieties  are  strongly  translucent:  aomt 
▼arieties,  particularly  the  pinchbeck-brown,  are  only  trans- 
lucent on  the  edges ;  but  the  crystals  are  gon^ally  semi- 
transparent  and  transparent.     It  refracts  single. 

It  is  as  hard  as  calcareous-spar,  but  seldtna -as  hard  H' 
fluor-spar. 

It  Is  brittle. 

It  is  easy  fran^ble. 

Specific  gravity,  2.S00,  Hoffmann.— %  2.2,  M(Ji9, 

Chemical  Characters, 

It  intumesces  and  melts  before  the  blowpipe,  and  duriii|[ 
^H  intumescence  emits  a  phosphoric  light.   It  does  not  fbna 
a  jelly  with  acids. 


Constituent  Parts. 

Silica, 

S8.S 

59.6 

Alumina, 

17.5 

17.5 

Lime, 

6.6 

9.0 

Water, 

17.5 

18.5 

100 

97.0 

Meyer,  in  Beschafligungen 

der  Berl. 

Vcaujudin,  Joar.  de 

Gesellflchaft  Naturt-Freunde, 

Mines,  N.  xxxix. 

kiL  1776,8.  475. 

p.  164. 

Geognostic  Situation. 

It  occurs  principally  in  secondary  amygdaloid,  either  in 
drusy  cavities,  along  with  calcareous-spar  and  cali  edony, 
or  in  cotcmporaneous  veins.     It  is  also  met  mth  in  primi^ 

tive 
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tive  and  trandtion  mountains;  there  it  occurs  in  metaL 
liferous  veins  that  tray^rse  grey-wacke,  as  at  Andreas- 
berg  in  the  Hartz,  where  the  rectangular  four-sided  prism 
h  associated  with  galena ;  in  metalliferous  primitive  beda 
at  Arendal  in  Norway^  where  it  is  accompanied  with  mag- 
netic ironstone,  quartz,  hornblende,  epidote,  and  augite ;  at 
Kongsberg  in  Norway,  where  it  occurs  in  metalliferous 
veins  that  traverse  mica-slate  and  hornblende-slate ;  and  in 
primitive  rocks  in  Dauphiny*. 

Geographic  Situation. 

Europe,'^In  Scotland  it  occurs  in  drusy  cavities  or  veins 
in  the  secondary  trap-rocks  that  abound  in  the  middle  di- 
vision  of  the  country.  Very  beautiful  specimens  of  the  red 
foliated  and  radiated  zeolites  are  found  at  Carbeth  in  Stir- 
lingshire, and  at  Loch  Humphrey  in  Dunbartonshire ;  and* 
the  same  varieties  occur  on  the  coast  between  Bervie  and 
Stonehaven  in  Angusshire ;  also  in  the  secondary  trap-rocka 
of  the  Hebrides,  as  of  Canna,  Skye,  and  Mull.  In  the  north 
of  Ireland  it  is  an  inmate  of  secondary  trap^rocks.  It 
abounds  in  the  trap-rocks  of  the  Faroe  Islands,  and  of  Ice- 
land ;  but  it  is  a  rare  mineral  in  the  Scandinavian  Penin- 
sula. It  is  found  in  the  trap-rocks  of  Hessia ;  in  those  of 
Bohemia,  of  Auvergne,  &c 

America,^\i  occurs  in  the  trap-rocks  of  Disco  in  WesI 
Greenland ;  and  in  those  of  Zimapan  in  Mexico. 

Aiia. — Count  de  Boumon  mentions  specimens  of  this 
mineral  from  Kergulen^s  Island,  or  the  Island  of  Desola- 
ticm,  which  are  in  his  valuable  collection  -f-. 

Second 
—  ■    I,  .  .  I II  i> 

*  Lord  Webb  Sejxnour  found  this  mineral  in  drusy  caTitiet  in  Uie  gni- 
Oite  at  Garbb  cboir6  du,  in  the  Island  of  Arran. 

t  Catalogue  de  la  Collection  Mineralogique  dn  Comte  de  Boumon, 
p.  101. 
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Second  Stibgjpecies. 

Radiated  Zeolite. 

Stfalil  ZeuJith,  Werner. 

Id.  Wid.  p.  365,   Id.  Emm.  h.  I  s,  S02. — Zeolite  commune^  Mj 
p,  ^28* — Zeolite^  Brat  variety,  Lirm.  t*  ti,  p.  SQ5. — ^Zeolid 
rayoitnee,  Sroch*  t,  i.  p.  301*^ — Stilbltej  Hu'ttff,  t  iiL  p.  iGl*- 
Strahl  Zeolitli,  j¥o/ij,  b,  i,  s.  372, — Stilbite,  Brotig,  l.  i.  p. ; 
Stilbit,  HauM^  a.  gd— Strabliger  Zeolith,  Ltmilmrd,  Ta 
n.  16. — Stilbitj  Kanttn,  Tabel  s,  30.-«ZeoIlth,  Sfcffcm,  \k\ 
s,  393,— StrahljseoliUn  //'#  b,  tL  t.  237-— Stitbit.  i>f»z,  ki^ 
t.  465.    M   0^»»,  b.  i,  s.  S5S, — Blattnch-stnUiliger  Sulls 
Hans*  Handk  b,  IL  e.  575* 

EMcrnul  Cfi&raci^r^. 

It  occiits  olmnst  always  yL*lli>wish-wbi(€  and  greyiifc- 
wkite,  neMom  »iiow*wliitc  and  reddisli*white^  Tlie  ytWow* 
iah-whk«  passes  into  yellawish-grey,  into  a  colour  interme- 
disito  between  ochre  and  lemon  yellow,  and  into  yelloirkli- 
brown  ;  and  the  reddish -white  iiiUj  flc^sh-retU  which 
iLines  borders  on  blotxUred.  The  greyish-white  worn 
nearly  passes  into  snioke-grey. 

It  is  found  massive,  in  angular  pieces,  and  globuhir ; 
30  in  distinct  concretions^  which  are  prismatic  and  grauiu- 
lat;  the  prisiuatic  arc  broad  and  narrow  scopLfomi,  and 
ftellular,  and  are  collected  into  large,  cocne,  and  imaU^ai- 
gulo-granular  concretions. 

It  u  frei|oently  crystallized.     The  primitive  fi^re  is  1 
tame  ms  tJmt  of  foliated  zeolite  ;  and  it  exhibits  the  folio w- 
kig  secondary  forms : 

1,  Broad  rectangular  fuiir-s^ided  pnsm,  rather  acutely 
Rcuuiinated  oil  both  cxtremitiys  by  four  plini^ 

wbtcb 
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which  are  let  OR  die  lateMS  edges,  as  in  Fig.  75. 
PL  4.  ♦ 
S.  The  summits  of  the  acuminations  are  sometimes  more 
or  less  deeply  truticated  f .     When  very  deeply 
trunGBltid,  the  truncating  plane  pasae*  into  a  ter- 
minal plane,  and  the  acuminating  plaB^  form  only 
truncations  on  the  angles. 
S.  Sometimes  N^  1.  is  so  thin,  that  it  may  be  considered 
as  a  long  six-sided  table,  bevelled  on  the  shcnter 
terminal  planes  ^. 
^e  cfystals  are  sometimes  manipuWly  and  scopiformly 
aggtegated,  and  frequently  so  groum  together  that  the  acu- 
minations only  are  visible,  and  project  hke  pyramids. 
'iThe  crystals  are  middle-sized,  and  small. 
The  broader  lateral  planes  of  the  crystals  are  smooth,  the 
smaller  longitudinally  streaked,  and  the  acuminating  planes 
are  smooth,  or  rough. 

Th^  ftofaces  dP  the  teolider  lateraS  planes  of  the  erystals 
Noft.  1^  S.  are  sf^lendent  and  pearly ;  the  other  planes  aMf 
shining  and  vitreous :  internally,  the  lustre  is  tttoite  dt  tete 
Aining,  and  is  pearly. 

The  fifagnients  are  wedge-shaped  or  splintei^. 
The  crystals  are  strongly  translucent,  sometimes  pdssing 
into  semi-transparent^ 

Hardness  same  as  foliated  zeolite. 

It  is  brittle. 

It  is  easly  frangible. 

Specific  gravity,  2.1S2,  2.136,  2.164,  Hoffmann. 

ChemkfU 

-  ■-         ,    ■  ,      .  -       —  -^'      ,  ■  ■  _  _ 

•  StilUte  dodecaedm  of  Halfy. 
t  StUbite  «pdliitte  of  Haiix. 
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Chemkal  Clmrmd€r§, 

Same  as  foliated  zetilite. 

ComUtu€fd  ParU, 

Silica, 

mm 

Akimitm, 

mm 

Lime,        -        -         t. 

1095 

Wmr, 

16J0 

99.52 
Met/cr^  in  BeschAftigungcQ  der  BerL 

.^haflt  Natiirt-Freundc,  t  ii  s*  475. 

Its  Geognostic  aiid  Geographic  Sitoatioiis  are  die  same 
A&  those  of  Foliated  Zeohte. 

1*  CryBtairiscatioTif  lustre^  fructurei  degree  of  transpaiffl* 
«y,  aiid  disjunct  concretions^,  are  the  characteristic  marks  of 
this  nimeral. 

SJ,  It  is  distinguished  fi*om  Needle  ZeoltU^  by  its  crystj 
Illations,  pearly  lustre,  br4>ad  pri24niatic  ooncrelions. 

8.  It  is  di>itiiiguiH)ied  from  Fdtuicd  Zeolik  by  its  Ofys* 
fkllizations^  aiid  broad  prismatic  concretions. 


8.  Axifrangible  Zeolite  or  Apophyllite. 

Fishaugen stein,  Werfier. 

Apophyllite,  HaU^. 

Ichthyophthahn,  Karstcn, 

ZeoUth  von  Halleata,  Ricman,  \^etensk,  Acad-  HandL  1 78  *.^-^ 
2eolithu3  kmellaris^  Bd^s^  Spec.  Acad  de  Zeolithis  Sue* 
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cicis,  auct.  Muller,  I^mda?,  1791>  4to,  N.  12. — Aix)pliyllite, 
Lucas,  p.  266.  Id.  Brard,  p.  137.  Id.  Haily,  Tabl.  p.  36.  7^/. 
Hausmann,  in  Weber^s  Beitrage^  b.  ii.  8. 59.  Id.  Sieffens,  b.  L 
8.  479, — Ichthyophdudm^  ^<^-  ^*  i^-  *•  ^^7*  Id.  Lenz,  b.  L 
8. 528.— KaUueolith,  Oken,  b.  i.  8. 354.  Id.  Haus.  b.  n.  8. 581. 
•—Ichthyophlhalxnite^  Aikin,  p.  213. 

,  External  Characters. 

Its  principal*  colour  is  greyish-white,  which  passes  into 
greenish-white,  seldom  into  yellowish  or  reddish  white. 
The  ends  of  the  crystals  are  sometimes  asparagus-green ; 
and  the  same  colour  is  to  be  observed  in  patches  or  spots 
throughout  the  crystals.  The  surface  of  the  cleavage  is 
strongly  iridescent 

It  occurs  massive,  and  disseminated ;  the  massive  varie- 
ties are  composed  of  straight  and  curved  lamellar  distinct 
concretions,  with  feebly  streaked  splendent  pearly  surfaces. 
It  is  frequently  crystallized.  The  primitive  figure  is  a  py- 
ramid, the  angles  of  which  are  still  undetermined.  The 
following  are  the  secondary  forms : 

1.  Rectangular  four-sided  prism,  which  is  sometimes  so 

low  as  to  appear  tabular,  and  resemble  a  cube. 
S.  The  preceding  figure  truncated  on  all  the  angles : 
when  the  truncating  planes  become  so  large  that 
they  touch  each  other,  the  prism  appears  acumi- 
nated with  four  planes,  which  are  set  on  the  late- 
ral edges,  and  the  apex  of  the  acumination  trunca- 
ted*. 
3.  The  rectangular  four-sided  prism,  in  which  all  the 
lateral  edges  arc  truncated,  thus  forming  an  eight- 
soded  prism ;  sometimes  the  eight  solid  angles  of 
this  figure  are  truncated. 
Vol.  I.  B  b  4.  The 
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4.  The  rcetmngubr  fmir-nidal  prism  bevelltHl  on  aU  thf 
edges,  or  only  on  m^me  ot'  tltem  :  scmieimies  one  of 
tlie  beveUin^  pl^uie^^  k  awauiittg*,  when  liie  edgr 
apfx'ani  tii  he  only  iibliijuFly  muicnitcd^ 
A  Slightly  obiiqtie  four-^ded  pmm.  It  b  Hfrmcii 
whi?n  the  iruncviting  plafi^  of  No,  S.  became  st* 
larg^  that  the  original  planes  disapfiear. 
6.  lUctangular  four-aided  prism,  in  which  the  angW 

are  truiKUited,  and  the  edges  bevelled* 
7<  Rettaiigirlar  fbtir-Hided  lable^  In  which  the  two  of^ 
pimii^   broniler  tetrrtsijial  planes  are  doubly  bt^Vft- 
led,  and  the  two  sitialler  plane»  very  flally  aicuiiii^ 
nated  whh  four  planes,  of  whicli  two  are  set  an 
the  latiral  planes^  and  the  tilhcr  two  on  tJie  tcrmi- 
iml  planer,  ami  the  termiuail  ed^^  heyeUed. 
Tlie  cfVKtaliit  are  very  sraall^  tiinjall,  niiddle-sked,  and  ve- 
ry rarely  large. 

The  h^urfai*e  of  the  erystals  Nos«  t,  2.  and  4,  t&  iouioth; 
the  suf  (tu«  of  Noft,  8.  and  5.  and  the  aeuminating  planes  of 
No.  7.  are  l<mgitiidina!ly  ftjrrowed  ;  the  bevelling  phinei^  of 
Nos.  4-  6.  and  7,  are  transverstly  streakecL  AU  the  other 
planes  of  tbe  seci>ndary  crystals  are  Bniootli. 

The  middle  point  of  the  end  of  the  crystals  is  often  eon- 
cave.  The  lateral  planes  oeeasionally  bulging^  and  the  ter- 
minal planes  rose-like, 

Extemailv  it  is  8|)lendent ;  but  only  the  terminal  f^laiiiA 
of  the  prisn^  aii?  jieariy. 

It  has  a  thrive  ibid  eleavage:  two  of  llie  cleava^Fes  are  pa- 
nUlei  with  the  lateral  planes,  and  ane  wttli  the  tenuinil 
planesi  of  a  fotir-^sidetl  prisnu  Traces  of  other  indistinct 
cleava^^^  are  visible  :  the  nuM  diatinet  eleavage  m  tJiat  pa* 
raUel  u  itti  the  temtinal  ^ilane^  and  which  ia  s^rf^eodent  and 
pearly. 

Hit 
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Thfi  ftaciure  is  small  and  perfect  cpiichpidal)  aud  the 
lustre  is  giistefiiiig  and  vitreous. 

The  fiagm^its  are  tabular,  and  rather  blunt-edged. 

It  is  seniitransparent,  passing  into  transparent,  and  into, 
translucent.     It  refracts  single. 

It  is  harder  than  fluor-spar,  and  sometimes  as  hard  as 
i^patite.  When  rubbed  against  a  hard  body,  it  splits  like 
adeoite  into  folia. 

It  is  brittle,  and  very  easily  frangible. 

Specie  gravity,  2.417,  Riema/m.— 2M1,  Haiti/.— 2.4aOj 
-Ro^.^2.^1,  Karsten.—'2.Sy  2.5,  Moh^. 

Chemical  Characters. 

It  ex&liates  very  readily  before  the  Uowpipe,  (it  even 
exfoliates  when  held  in  the  flame  c^  a  candle),  and  melts 
eoaiky  iataa  white-coloured  enamel.  Jt  phosphoresces  du- 
ring fusion.  When  thix>wn  into  acids,  it  exfoliates,  and; 
the  folia  speedily  divide  into  smaller  flocculi.  When  pul- 
verized, and  tlirown  into  adids^  it  gelatinates  in  the  same 
manner  as  fibrous  zeolite. 

Phym^ai  Characters. 
It  becomes  feebly  electric  by  rubbing. 


Constituent  Parts. 

Aiiopbyliitt  at  Hallestad. 

ApophyliitcofUtbn. 

SUica, 

55.0 

5ao 

52.00 

'Aliiiniiia«         • 

2.S 

Magaesfai, 

0.5 

Lime, 

24.7 

2&6 

f4.50 

Potath» 

00 

-LO 

8.10 

Wattr, 

17.0 

17.0 

15.00 

99.5 

99.0 

99.60 

Riemaniu 

VtatfU€tilU 

Rot. 

Bb^ 

Ro 

^SR"  CBX.S,  ZEoLltt-  [CUI,  EA&TItT  MIX- 

Rose  found  die  water  of  tbe  apopihyllke  to  oontain  i 
Mil  all  pcirtion  vf  ammonia ;  &d  that  the  volatije  alkali  ap- 
pears, like  potash  and  soda,  to  form  a  constitueDl  jjart  rf 
mme  earthy  minerals. 

Gf€gTM}stie  aftd  Gtograpkk  SUuaikms^ 

It  occurs  in  the  seconfiary  trap-rocks  of  the  bland  of 
Sky :  in  rocks  of  the  ssanie  descripdon  in  the  Faroe  islands; 
in  the  island  of  Disco  in  West  Greenland,  and  on  the  miin- 
land  of  Greenland.  One  of  the  earliesi  known  tocahtiei  of 
this  mineral  \h  die  Island  of  Uton,  not  far  from  Stockholm, 
where  it  oecum  in  beds  of  ma|^eUc-ironstone,  along  with 
conmion  fclsjiar,  calcaraiu5.^^38r,  and  hornblende.  It  b 
found  al.^j  in  the  great  copper-mine  of  Fahlim ;  in  the 
mine  t>f  Lan^ie,  ai  Arendal  in  Norway ;  and  in  inmstone 
Ijed-s  at  Hiiliei^tad  in  East  Gothland ;  and  it  hm  been  found 
in  the  TjtoI,  and  at  Ausee  in  Bohemia. 

1,  It  is  distinguished  from  Foliated  ZeoUte  hy  its  morr 
perfect  pearly  luBtrey  distinct  transverse  cleavage,  irides- 
cence of  its  cleavage  J  coticavity  of  the  middle  of  die  cry* 
stals,  and  greater  hardness. 

2.  The  mineral  lately  described  by  Wcmer,  tinder  the 
name  Alhm^  is  a  variety  of  this  species. 

31  The  Portuguese  mineralogist  D^Andrada,  sereral 
years  ago,  descril>ed  a  mineral  under  the  name  IchthiF^opb- 
thai  me,  which  appears  to  be  curbed  foliated  p^ly  fel- 
spar. It  is  dierifore  a  very  different  mineral  fn>m  tbe  pre^ 
»ent  *>pet4es.  The  name  fchthi^phiMdm^  given  to  this  sf^ 
ries  by  Werner,  is  derived  from  the  Greek  words  *j&Hf 
pifu  and  ^.^«^^f  r^f,  and  was  given  to  it  on  account  of 
iha  reBemblauce  of  ili^  pearly  lustre  to  that  of  the  eye  of  * 

&k 
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fish.     Haiiy  names  it  ApophyllUe^  from  its  great  tendency 
to  exfoliate. 


*  Wavellite  («). 

Hydrargyllite,  Davy,  Nichokon's  Joum.  xi.  p.  153. — Gregor^ 
-  Id.  xiiL  p.  247. — Wavelit,  Karsten  ^  Klaproth,  in  Magazin 

der  Gesellschail  Naturf.  Freiinde  zu  Berlin,  b.  iL  8.  2.     Id. 

Karsten,  TabeL  s.  48.  Id.  Kid,  vol.  i.  p.  186.  Id.  Haus,  s.  85. 

— ^Wavellite,  Lmcos,  t  ii.  p.  240.   Id.  Brong.  t  i.  p.  434.    Id. 

AHin,  p.  237.  Id.  Hqff.  b.  iv.  s.  148. 

External  Characters. 

Its  colours  are  gre}nsh-white,  greenish-white,  ash-grey, 
asparagus-green,  and  sometimes  is  spotted-brown. 

It  occurs  botryoidal,  globular,  stalactitic;  and  these 
forms  are  composed  of  fibrous  or  fine  prismatic  distinct 
concretions,  which  are  scopiform  or  stellular;  sometimes 
these  prismatic  concretions  are  collected  into  granular,  and 
Jboth  are  occasionally  traversed  by  lamcUar  concretions. 

It  occurs  crystallized,  in  the  following  figures : 

1.  Very  oblique  four-sided  prism,  flatly  bevelled  on  die 

extremities,  the  bevelling  planes  set  on  the  obtuse 
lateral  edges. 

2.  The  preceding  figure,  very  deeply  truncated  on  tlie 

obtuse  lateral  edges. 
Externally  it  is  shining :  internally  shining,  passing  into 
^lendent ;  and  the  lustre  is  pearly. 
The  fragments  are  wedge-shaped. 
It  is  translucent. 
It  is  as  hard  as  fluor-spar. 

It 

Cb)  I  liav«  not  Tentured  to  include  Wuvellite  in  Uic  genus  Zeolite  as  it  ii 
now  constructed,  but  place  it  apart,  and  immediately  fioJlowing  it,  00  ac 
«f  its  affinity  with  the  species  of  the  genus. 


im 
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/Ir^^  Subspecies. 


Azurite* 

LazuUt,  HV/^nifn 

Le  Lazuli  the,  Brack  v  I  p.  315.  Id.  Mau^^  t  iii.  p.  145— Un- 
achter  LaxuTsteiii,  Reujrs,  b.  ti.  8^  440.*-'Lazulit,  Lmd^  K  L 
R.  86,  M  *S(*cl  It  til.  a.  319.  /«/*  Bert.  K  I  ft  263*  fit  Moki, 
b.  L  9,  185.  W.  Zmco^j  ^77^^ — Lazulite  de  Klaprothj  Brmg. 
t-  i-  p<  3fi9'— ^*?f^^iner  Lazulit,  Karsi.  Tabel-  s.  46.— Siderit^ 
Berftharilif  Jour,  fur  Chem*  p.  204* — L^yculit  de  Vemer,  Hauj^ 
TabL  p.  6^^, — Lazulith,  Steffais,  b.  I  s.  418.  M  ifo^  b,  u, 
ft.  £85.^ — Gemeiner  Laziilit>  Lmz,  b-  L  s.  48  L  /dL  O^raij  b»  L 
f.  336. — Komiger  Lazulttb,  Hauf.  Hand.  b.  iL  $«  372* 

Ejrfemal  Ckanictrrs. 

The  most  fr^uent  colour  of  this  fninera]  is  indigo-blue* 
which  sometimes  inciiBea  to  sky-blue,  sumetimes  to  smalu 
blue. 

It  occurs  in  small  massive  portions^  disseminated,  and 
crystaUiKed  in  verv  oblique  four-^ded  prisms,  which  are  ri^ 
ther  flatly  acuminatetl  cm  the  extremities,  with  Ciur  plmies, 
which  are  set  oo  the  laterftl  edgvs. 

The  cleavage  is  very  perfect,  and  in  the  direction  of  the 
lateral  planes  of  the  jjmin.  Its  lustre  is  shining  and  vi- 
treous. 

The  fracture  is  giist^emng,  and  the  lustre  vitreousL 

The  fracture  is  small,  and  fine-grained  uneven. 

The  fragments  are  iode terminate  angitlar,  and  rather 
^harp-edged. 

It  is  opac|ne,  or  veiy  feebly  translucent  on  the  edges; 

It  is  harder  than  apatite,  but  not  so  hard  as  febpai^ 

U 
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[Subtp.  I.  Aturite. 

It  is  easily  frangible. 
Specific  gravity  unknown. 

Chemical  Characiers. 
It  is  infusible  without  addition  before  the  blowpipe ; 
but  with  borax,  it  forms  a  clear  pale  wine-yellow  vitreoim 
head. 


ConstUuef 

It  Parts. 

Alumina, 

m 

66 

Silica, 

• 

10 

Magnesia, 

- 

18 

Lime, 

- 

S 

Oxide  of  Iron, 

"■ 

981  Tromtdoif: 

Geognostk  Situation. 
It  occurs  imbedded  in  small  portions  in  quartz ;  also  in 
fissures  in  clay-slate,  along  with  sparry-ironstone,  heavy- 
spar,  and  quartz. 

Geographic  Siiuation. 

It  occurs  principally  in  the  district  of  Vorau  in  Stiria; 
also  in  the  neighbourhood  of  Wienerisch-Neustadt  in  Au^ 
stria,  and  near  Schwatz  in  the  Tyrol.  In  all  these  places 
It  is  imbedded  in  quartz.  It  occurs  in  clay-slate  in  the 
Pinzgau,  and  near  Werfen  in  Salzburg. 

Observations. 

1.  The  cleavage  distinguishes  it  from  Azurestone. 
£.  It  is  named  Azurite^  from  its  xesemblance  to  azure- 
stone  in  general  appearance. 

Second 
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Secmid  Suktpedet* 

HauyTic, 

Haiiyti,  Karekm. 

* 

Mineral  Studien,  p,  lf>2, — Httuyn,  Skffenx,  b,  i*  a,  41  &  W. 
Lentj  b.  u  s.  479.  M  Qkmi^  K  i.  s,  355,  Id*  Ham*  b*  ii. 
•.  545.    M  W^JC  b.  iv.  «.  204. 


I 


I 


EMernol  Charaden. 
Its  colours  lire  pale  indigt>  and  Berlin  bliie^  amalublu^ 
sky*l>Iue,  and  bluish- grey* 

It  ciceurs  in  iinlwdded  grains ;  and  rarely  crystnllized- 

1,  In  acute  obrapie  d4>uble   four-mded    jiynHiijds,   in 

which  the  lateral  planeji  of  the  one  are  set  on  the 

lateral  planes  of  the  other «  fl 

S.  Preceding  figure  truncated  on  the  apices*  ^ 

S*  Preceding  figiire,  in  which  the  acute  angles  of  the      j 

common   basis  are  truncated.     \Vlieo    Uie  dght  fl 

planer  «f  llie  pyramid,  the  two  truncating  pbnee 

of  its  apices,  and  those  of  the  acute  angle^i  on  the 

basist  become  nearly  of  equal  magnittidcy  the  fi^ 

giu-e  has  somewhat  the  ap|>eju'aDt*e  of  a    rhom- 

Ijoidal  dodecahedron^  although  it  lieloii^gT*  to  the 

priftmatict  not  U}  the  tessular  system  of  cry^ialE 

zation. 

The  crystals  are  small,  and  verj^  small^  imbedded^  or  m 

very  snialJ  druses. 

Externally  it  is  generally  smootli,  and  sometitnas  reti^ 
mnd  edges  I'oundetL 

Externrdly  and  internally  it  alternates  from  splendent  t# 
AatcnijiiLr,  and  the  lustre  m  vitreous. 


I 
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[Subtp.  2,  Hauyne* 

It  has  quintuple  cleavage :  Of  these  the  most  distinct  is 
that  parallel  with  the  truncating  planes  of  the  apices  of 
the  pyramids ;  the  other  four  deavages  are  parallel  with  the 
planes  of  the  pyramid. 

The  fracture  is  imperfect  conchoidal. 

The  fragments  are  indeterminate  angular,  and  ratlier 
sharp-edged. 

It  is  transparent  and  translucent 

It  is  harder  than  apatite,  but  softer  than  felspar. 

It  is  brittle. 

It  is  very  easily  frangible. 

Specific  gravity,  2.687,  GWKn.— «.100  ?  Neergaard, 

Chemical  Character*. 

It  melts  with  difficulty  befcnre  the  Uowpipe,  into  a  white 
nearly  c^Mique  vesicular  bead.  With  borax  it  melts  into 
a  transparent  wine-yellow  glass.  With  acids  it  forme  a 
translucent  jelly. 


Constituent  Parts. 

Silica,              .            .          80.0 

35.48 

Alumina,                -                15.0 

18.87 

Lime,             -            -            13.5 

11.79 

Sulphuric  Acid,         -             K.O 

12.60 

Potash,        .                .          11.0 

15.46 

Iron,                 .            -           1.0 

1.16 

Trace  of  Sulphureted  Hy- 

drogen, and  loss, 

S.46 

Loss,                -            -         17.6 

100 

Vcmquelin  in  Haiiy'^s 

Cr«firfiH,itiAimal«of 

Tabl.  Comp. 

cifPhilo6.iv.  IflS. 

GeognotHc 

S96 
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GBOgnmtk  and  GmgrapMc  Sttuailom^ 

It  occurs  imbedcletl  in  the  ba^t  rocka  of  Albano  and 

Frascati,  along  wirh  mica,  augiic^  Ipucite,  and  vesuviat^; 
«ko  in  tile  basalt  of  Amlemajch. 


Obsrn^athns, 


4 


1.  It  waa  first  disrovcred  by  the  Abbe  Gismondl^  who  n^ 
ined  it  Lailalltt^  from  Latium,  the  aiicietil  nonie  of  the 
country  where  it  occurs :  tlie  Genimn  uiincralogist  No**, 
who  observed  it  m  I  he  traj>-rcK:ks  of  Aticlernach,  oansidend 
it  as  allied  to  Sapphire,  and  hiLS  described  it  under  the 
name  Saphtrin ;  FerWr  names  it  Bhw^chorl  of  Allder* 
nach  :  Cnrdier  arranged  it  mth  Spinel :  Bruun  Neergaard^ 
who  has  given  the  fullest  aceount  of  it,  has  plaeetl  it  In  the 
system  under  the  name  Hanyne ;  and  Stelfeiis,  id  \m  Sy- 
stem of  Mtnerak>g}",  places  it  between  Azurestime  and 
Aarurite, 

2*  It  is  very  nearly  allied  to  Azurestone,  and  pit^ 
bably  they  may  prove  to  be  but  varieties  of  the  same  ip»» 
des* 


^ 


2.  Prismatoidal  Azure-Spar,  or  Blue  Spar. 

Pri.smatoidisclier  Lazur  S^path,  Mohs. 

Blauspatlii  Wemen 

id.  Wid^  Beriftn,  Joum,  I79I,  p.  34.5, — Felsite>  Kirm.  vol. 
p*3gd— Dichter  Felditpiith,  Emm,  b,  u  s.  27L— Le  Feldapatb 
oompacte,  lirtx^k  t.  i.  p.  Sf>7- — Feld-sp^ith  bleu  ?  Hau^,  t.  iL 
^  605.— Dichier  Fddspath,  Hcfm,  k  ii.  a*  4d  M  Lud  k  I 
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a,  lOa   Id.  Suck.  U  th.  a.  420.     Id.  BeH.  8.  238.     Id.  Mohs, 

b.  L  8.  420.  Id.  Leonhard,  Tabel.  s.  19— Feldspath  Bleu, 
Brong.  t  i.  p.  S60. — Spliteriger  Lazulit,  Karsien,  Tabel.  s.  46. 
—Blue  Feldspar,  Kid,  vol.  i.  p.  160.— Feldspath  Bleu,  JFfatiy, 
Tabl.  p.  60.~Blauspath,  Steffens,  b.  i.  s.  420.  Id.  Hoff.  b.  ii. 
8.  287.  Id.  Lenz,  b.  i.  s.  479-  Id.  Oken,  b.  L  s.  337 — SpUt- 
triger  Hartstein,  Haus.  Handb.  b.  ii.  s.  373. — ^Blue  Feldspar^ 
Aikin,  p.  188. 

External  Characters. 

Its  colour  is  pale  smalt-blue,  which  sometimes  passes  into 
sky-blue,  and  occasionally  into  milk-white. 

It  occurs  massive  and  disseminated. 

Internally  it  is  glistening,  approaching  to  shining. 

It  displays  one  distinct  cleavage,  and  another  less  di- 
stinct forms  a  right  angle  with  it,  or,  according  to  some  ob- 
servers, an  obtuse  angle. 

The  fracture  is  splintery. 

It  is  translucent  in  a  low  degree. 

It  is  harder  than  apatite,  and  sometimes  as  hard  as  fel- 
spar. 

It  is  rather  difficultly  frangible. 

It  yields  a  greyish-white  coloured  streak. 

Specific  gravity,  8.046,  JT&rpro/A.— 3.060,  Karsten.^ 
3.0,  3.1,  Mohs. 

Chemical  Characters. 

Before  the  blowpipe  it  becomes  white  and  opaque ;  and 
affords  a  black-coloured  glass  with  borax. 


Constituent' 
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Com^inni  P^fii. 


sakm 

- 

' 

14.00 

Alujiiiria, 

-. 

«• 

71.00 

Magnesia, 

- 

* 

5.00 

LHm\ 

- 

- 

S.00 

P*>tflHh, 

- 

• 

0.25 

Oxide  of  Ii 

*on. 

- 

O.W 

Water, 

"~ 

■" 

5.00 

99.00 

ATaproih^ 

Beit.  h>.  iv.  s. 

Gcognodk  »nd  Gi^f^aphic  SiiuMhnw. 

It  occurH  along  with  c|iiart^^  mica*  and  gamc^N,  and  ppo- 
bably  eiihcr  in  tJie  fomi  of  n  bed  or  a  miiu[itaiii-mzi.s&  It 
ii  found  in  the  vallev  of  Murz,  near  Krit^gfachj  in  Stiria. 

1*  This  g^pecieft  la  not  very  exteo^ve,  aud,  dM  Cm^  as  we 
know  at  present,  df>es  not  a]>pear  to  lie  of  great  itnportiiiice* 
Its  essential  characters  are  its  bliie  colour^  low  d«f^;Tue  of 
lustre,  iniperfet  t  cleavage,  iiiLon^iderablc  iraniJmvncy,  grry- 
bdi-white  colonriHl  »treak|  hardness  am]  sjietific  gravity* 

2.  It  is  allied  on  the  one  hand  to  A$curite>  and  on  (Jjt 
other  to  Compact  Felspar,  iriih  which  it  was*  long  am- 
founded.  It  is  thstinguished  from  A^^ariti^:  by  its  paler  co- 
lour, inferior  lustre^  le^  ped'ect  cleavage,  splintery  froc- 
tua%  ri»  chemical  relations,  and  eoinpoMticm :  It  is  diitin- 
gui^hiHl  from  Cutnpfwt  Ftbpar  by  its  bhie  colour,  higher 
hl$ilV,  more  distinct  cleavage^  sligfitlv  inferior  hiirdnt'SSy 
%iA  yrt*ater  weight,  and  ulsu  by  it8  (.hemical  chantcters  and 
ilioiK 

3.  Aiurettoce 


eR]»  S.  BPAS.]     SP.  3.  A2VRE9TOnX  OB  LAPIS  LAZULI.        S89 

3.  Azurestone  or  Lapis  Lazuli. 

Lausurstein,  Werner. 

Sapphinis,  Plin.  Hist  Nat  xxxvii.  9-  &  59- ;  Cyanos,  P/m.«^ 
Kv«v«^^  Theophr.  ? — Zeolithes  particulis^  &c.  Lapis  lazzuli^ 
^o//.  t  ii.  p.  3^6. — Lapis  lazzidi,  Rom^  de  Lisle,  t  ii.  p.  49.— • 
Lazurstein^  Wid,  s.  371. — ^Lapis  lazuli^  Kirw.  vol.  i.  p.  283.—- 
Lapis  lazzoli^  Nap.  p.  241. — Lazulite^  Ijim,  t  ii.  p.  185. — L» 
pierre  d'azur^  Brock,  t  i.  p.  313. — Lazulite^  Hauy,  t  iii.  p.  145* 
•^Lazurstein^  Reuss,  b.  ii.  s.  436.  Id.  Lud.  b.  i.  s.  91.  Id, 
Suck.  Ir  th.  8.  423.  Id.  Bert.  s.  I69.  Id.  Mohs,  b.  i.  s.  387. 
Id.  Httb.  s.  25. — Lazulite^  Lucas,  p.  66. — Lazurstein^  iLfiofi- 
hard,  Tabel.  s.  I6.— Lazulite,  ^rtm^.  t  i.  p.  367-  Id.  Brar^ 
p.  164. — Lasurstein^  Haus.  s.  94  Id.  Karst  TabeL  s.  44.  ■•i 
Lapis  lazuli^  Kid,  vol.  i.  p.  244. — Laziilite^  Haiiy,  Tabl.  p.  47» 
Lasurstein,  Steffens,  b.  i.  s.  414.  Id.  Hoff.  b.  ii.  s.  276.  Id. 
Lenz,  b.  i.  s.  475.  /(/.  Ohen,  b.  i.  s.  355.  Id.  Haus.  Handb. 
b.  ii.  s.  543ii'— Lapis  Lazuli^  Aikin,  p.  214. 

External  Characters. 

Its  coIouF  16  azure-blue,  of  all  degrees  of  intenidty :  the 
lighter  varieties  pass  into  Berlin-blue  and  smalt-blue ;  and 
the  darker  into  blackish-blue.  The  white  spots  it  some« 
times  contains,  are  probably  owing  to  an  intermixed  mine- 
ral. 

It  is  found  massive,  disseminated,  and  in  rolled  pieces. 

Internally  it  is  either  glistening  or  glimmering. 

The  fracture  is  small  and  fine-grained  uneven. 

The  fragments  arc  intletermitiate  aegulari  and  rather 
hkint^ged. 

It 
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It  is  feebly  translucent  on  the  edges. 

It  Bcratchf^  glass,  and  in  some  places  giv^  a  few  spafk 
with  steel. 

It  is  easily  fran^ble. 

Specific  gravity,  S.77X,  Bhimmhach — S,767  to  %\ 
i/a%.— 2.896,   Ktrwan.—^rS\,  Brkmn.—%m%  Kar^ 
Mien. 


Chemical  Ciiuraciers, 

It  retains  its  colour  in  a  low  degree  of  heat ;  in  a  hij 
er  heat,  it  melis  into  a  blackiish  mass ;  and  in  a  very  hij 
heat  it  melts  into  a  while  enamel.     A\Tiea  pounded  aoJ 
calcined,  it  forms  a  jelly  with  acids. 

It  i&  deprived  of  its  colour  by  all  the  mineral  acida :  wiik 
great  rapidity  by  nitrous  acid;  less  rapidity  by  mu 
acid ;  and  luost  slowly  hy  means  of  sulphuric  add^ 

Constituent  Parts^ 

SiUca, 
Alumina, 

Carbonate  of  Lime, 
Sulphate  of  Lime, 
Oxide  of  Iruii, 
Water, 

100 
Kiaproth^  b.  L  s.  196  •. 


Tbe  old^r  chetiii;«c«  were  of  opuiion,  tlul  tlie  bcstitifiiJ  colftar  «C  tto 
was  owing  io  copper  ;  but  it  k  now  known  Uiai  iron  m  tlie  ofilf  m^ 

|iiind|il«  ii  cotiUiiu.  ^ 
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GeogWMtic  SihuUum. 

Its  geognostic  atuatioD  is  still  imperfectly  known.  It 
appears  sometimes  to  occur  in  primitive  limestone,  aUxig 
with  iron-pyrites,  in  Persia,  Tartary  and  China;  in  w&na 
that  traverse  granite,  along  with  quartz,  mica,  and  iron- 
pyrites  in  the  Altain  mountains ;  and  at  the  southern  end 
of  the  Lake  Baikal  in  Siberia,  in  a  vein,  associated  with 
garnets,  mica,  felspar,  and  iron-pyrites. 

Geographic  SUtuUion. 

It  is  found  in  Persia,  Bucharia,  China,  Great  Tartary, 
and  Siberia.  Mr  Pennant,  in  his  Outlines  of  the  Globe, 
inf(»rm8  us,  that  it  is  found  in  considerable  quantities  in 
the  I^nd  of  Hainan  in  the  Chinese  sea,  from  whence  it 
is  sent  to  Canton,  where  it  is  employed  in  china  punt- 
ing. 

Uses. 

On  account  of  its  beautiful  blue  colour,  and  the  fine  po- 
lish it  is  capable  of  receiving,  it  is  much  prized  by  lapida- 
ries, and  is  cut  as  ring-stones,  seal-stones,  vases,  snuff-box- 
es, and  other  ornamental  articles  of  the  same  nature :  it  is 
also  used  in  mosaic  and  Florentine  work.  It  is  highly  va- 
lued by  painters,  on  account  of  tlie  fine  ultramarine  blue 
colour  obtained  from  it. 

The  whole  art  in'  preparing  this  colour,  consists  in  free- 
ing the  azurestone  from  all  impurities,  and  reducing  it  to 
an  extremely  fine  powder.  This  is  done  in  the  following 
manner :  The  azurestone  is  first  reduced  to  a  coarse  pow- 
der, and  tlien  exposed  for  an  hour  in  a  crucible  to  a  pret- 
ty strong  heat  Vinegar  is  then  poured  on  it,  and  the 
wh(de  is  adlowed  to  stand  for  some  days :  at  the  end  of 
Vol.  I.  C  c  this 
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thii  tune,  the  vittegar  is  potir^  off,  and 
still  further  cxnEimisiited,  by  rubfab^  in 
The  roasting  or  cakanalkic]  of  the  azareatopg  mtM  be  t«- 
peated  one  or  morte  Ciiiies,  if  the  fir^  heating  Ihs  wt 
rendered  it  flr>  friable  as  to  allow  of  its  hciiig  fgdoced  10  « 
Bufficietitly  fine  powder.  The  powder  ia  nov  cci  be  tepas^ 
edly  wanhed  with  water,  m  order  to  free  it  from  the  rbe- 
gar  with  which  it  is  combined,  and  then  to  he  groufid  en 
a  stone  of  porph>Ty  or  agate,  until  it  is  tendcfgd  CMi- 
pletely  inipaljiable.  It  is  next  to  be  thrown  tntci  a 
mixture  of  pitch,  wax,  and  linseed  oil^  and  eareAdlj 
ed  with  it,  and  then  allowed  to  cool.  Tepid  wato^ 
next  to  be  poured  on  thi.^  mixture,  and  the  whole  is  to 
well  triturateil  by  means  of  a  pesde:  the  water 
muddy,  and  is  to  be  poured  off;  fresh  water  is  ta  be 
ed  which  very  hooq  aaiumes  a  beautiful  blue  colour.  Whfli 
tliis  wattT  is  ^sufficiently  saturated,  it  is  [xjured  oflp  fredi 
water  is  added  to  tlie  mixture^  and  soon  aseumes  a  Mtie  ok 
louTj  but  of  a  paler  tint  than  the  former,  and  this  pfoces 
ts  repeated,  until  the  water  becomes  only  of  a  dirty  giej 
colour.  A  powder  b  deposited  from  each  of  these  ablu- 
tions, and  the  beauty  of  its  colour  dependi^  on  the  puii^ 
of  the  azurestone  and  the  ablution  itself,  tlje  first  always 
affordhig  the  finest  and  richest  colour.  The  foreign  parts 
remain  combined  with  die  cemenL  It  was  formerly  an  ar- 
ticle of  the  materia  medica,  and  was  therefore  kept  in  apo 
thecaries'  shop ;  but  very  often  its  |4ace  was  supplied  by 
a^ure  copper-ore,  mixed  with  limestone,  which  was  Damed 
Arnirftian  Stone. 


Ohscrvaimns, 

)\,  This  mineral  is  distinguiahed  by  its  colour,   low 
©f  lustre,  fracture,  its  low  degree  of  tranduceney 


the 
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the  edges,  its  hardness,  and  geognostic  dtuation.  It  has 
been  confounded  with  Azure  Copper-Ore;  but  it  differs 
from  that  mineral  in  lustre,  fracture,  hardness,  and  geo- 
gnostic situation. 

2.  Azurestone  was  well  known  to  the  Greeks  and  Ro- 
mans, under  the  name  of  Sapphire:  when  it  contained 
much  disseminated  iron-pyrites,  it  was  then  called  Sap" 
phirus  regius^  because  the  pyrites  was  supposed  to  be 
gold. 

S.  It  is  generally  known  under  the  name  Lapis  lazuli  : 
Lazulus  is  derived  from  the  Arabian  word  azul^  the  hea- 
ven, and  refers  to  the  fine  blue  colour  of  this  mineral. 
The  name  Ultramarine^  given  to  the  fine  pigment  obtain- 
ed from  azurestone,  is  said  to  have  been  bestowed  on  it  on 
account  of  its  having  been  brought  into  Europe  from  be- 
yond the  sea. 


4.  Calaite,  or  Mineral  Turquois. 

Calaite^  seu  Borea^  Plin.  Hist  Nat  lib.  xxxvii.  cap.  8.  Id. 
Fischer,  Mem.  de  la  Soc.  Imper.  des  Naturalistes  de  Moscow^ 
vol.  i.  p.  149. — ^Turcosa,  Fischer,  Onomast  (1811),  p.  58.— 
Turkis,  Ullmann,  Mineral,  einf.  Fossilien,  p.  76.  n.  103.-— 
Dichter  Hydrargilite,  Haus.  Handb.  b.  ii.  8.444.— Calaite^  FiS' 
cher,  Essai  sur  la  Turquoise,  et  sur  la  Calaite,  181 6,  Moscow. 

External  Characters. 

Its  colours  are  smalt-blue,  sky-blue,  apple-green,  and 
fnstachio-greea;  in  specimens  which  have  been  exposed  to 
the  weather,  the  colours  are  celandine-green,  siskin-green^ 
and  greenish-yellow. 

It  occurs  massive,  disseminated^  reniform,  and  botrycn- 
dal. 

Internally 
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Internally  it  is  dull,  or  feebly  glistening  and  reanous. 

Its  fracture  is  imp^ect  oonclioidal^  of  ooarse-giaiaed 
uneven. 

The  fragments  are  indeterminate  angubr,  and  abaip- 
edged. 

It  is  opaque,  and  very  rarely  feebly  trattslnoeot  on  die 
edges. 

It  is  harder  than  felspar,  but  softer  than  quarts. 

Its  streak  is  white. 

Specific  gravity  2.860,  3.0,  Fischer. 


Constituent  Parts, 

Alumina, 

78. 

Oxide  of  C(^per, 

4.50 

Water, 

18. 

Oxide  of  Iron, 

4. 

Loss, 

0,50 

100 

John,  in  Fischer^s  Easai  sor  la 

Turquoise,  p.  87. 

Geognostic  SituaOcn. 

It  occurs  in  veins  in  clay  ironstone,  and  also  in  small 
pieces  in  alluvial  clay. 

Geographic  SituaHon. 

It  has  hitherto  been  found  only  in  the  neigfabbtufhood  of 
Nichabour  in  the  Khorasan  in  Persia. 


Usei, 
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Uses. 

It  is  very  highly  prized  as  an  ornamental  stone  in  Per- 
flia  and  the  neighbouring  countries.  Although  it  is  opaque, 
oomparaUvely  soft,  and  docs  not  admit  of  a  high  polish, 
yet  its  agreeable  colours  and  rarity  have  procured  for  it, 
even  in  Europe,  a  considerable  rank  amotig  the  gems*  In 
Europe,  it  is  cut  in  flat  cabochon,  and  is  used  for  ring- 
fitones  and  ear>drops ;  it  is  sometimes  surrounded  with  dia- 
monds, and  is  generaUy  set  in  gold.  In  Persia  and  Tur- 
key, it  is  used  for  head-dresses,  bracelets,  and  ring-stones, 
with  or  without  diamonds ;  and  is  also  much  employed  in 
ornamenting  the  handles  of  sabres  and  stilettoes.  In  Persia, 
it  is  a  favourite  material  for  talismans.  It  is  sometimes 
imitated  in  paste ;  but  these  artificial  turquoises  are  readi« 
ly  distinguished  from  the  true,  by  their  higher  lustre,  and 
greater  brittlencss. 

Observations. 

At  first  sight  this  mineral  might  be  confoimded  with 
Malachite ;  but  a  very  simple  character  distinguishes  them, 
-—malachite  yields  a  green  streak,  whereas  that  of  calaite 
is  white. 
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